
Structured Query Language (SQL IS0/C1 

focused mainly on Oracle llg r2 for Data Science 




Vincent ISOZ 


V6.0 rl3 
2018-12-09 
oUUID 1839 


















Vincent ISOZ 


Structured Query Language/SQL 


Table Of Contents 


1 Useful Links.8 

2 Introduction.9 

2.1 History.11 

2.2 Syntax.12 

2.3 Procedural extensions.13 

2.4 Standardization.14 

2.5 Well Know RDBMS using SQL.15 

2.6 Why IBM Oracle at University?.16 

2.7 Recommended References.17 

3 Lenszynski-Reddick Naming convention.20 

4 SQL for DML (Data Manipulation Language).21 

4.1 Comments IN SQL.23 

4.2 SQL Version.24 

4.3 SQL SELECT Statement.25 

4.4 SQL USE Statement.28 

4.4.1 SQL DESCRIBE.28 

4.4.2 SQL Aliases.29 

4.4.3 SQL COLLATION Statement.31 

4.4.4 SQL random sample.34 

4.5 SQL UNION.35 

4.6 SQL SELECT DISTINCT and DISTINCTROWStatement.38 

4.7 SQL WHERE Clause.39 

4.7.1 WHERE with interactive parameters.39 

4.7.2 WHERE using COLLATION.41 

4.7.3 WHERE using IS NULL or IS NOT NULL.42 

4.8 SQL AND & OR Operators.46 

4.9 SQL ORDER BY Keyword.47 

4.10 SQL INSERT INTO Statement.48 

4.10.1 Insert a Null value.48 

4.10.2 Copy the rows of a table into another one.49 

4.11 SQL UPDATE Statement.51 

4.12 SQL DELETE Statement.52 

4.13 SQL SELECT TOP (and aka BOTTOM) Clause.53 

4.14 SQL LIKE Operator.56 

4.14.1 SQL Wildcards.56 

4.14.2 SQL REGEX.57 

4.15 SQL IN Operator.58 

4.16 SQL BETWEEN and NOT BETWEEN Operators.59 

4.17 S QL Cartesian Product.60 

4.18 SQL JOIN.61 

4.18.1 SQL INNER JOIN statement.61 

4.18.1.1 INNER JOIN with 2 tables.61 

4.18.1.2 INNER JOIN with 4 tables.63 

4.18.2 SQL LEFT JOIN statement (OUTER JOIN Family).65 

4.18.3 SQL RIGHT JOIN statement (OUTER JOIN FAMILY).66 

4.18.4 SQL FULL OUTER JOIN statement (OUTER JOIN FAMILY).68 

4.18.5 SQL SELF JOIN (circular join) like syntax.71 


- 2/350 - 




















































Vincent ISOZ 


Structured Query Language/SQL 


4.18.5.1 SQL CONNECT BY hierarchical queries.74 

4.18.6 SQL CROSS JOIN syntax.78 

4.18.7 Exercise about a mixture of various joins in only one query.82 

4.18.8 SQL INTERSECT syntax.83 

4.18.9 SQL MINUS syntax.84 

4.19 SQL Nested Queries (Subqueries/Multiple Layers Queries).87 

4.19.1 Scalar subqueries (single-value subquery) examples.88 

4.19.2 Column subqueries (multiple values query using one column) examples.88 

4.19.3 Row subqueries (multiple values query using multiple column) examples.89 

4.19.4 Correlated subqueries examples.90 

4.19.5 SQL EXIST function.90 

4.19.6 SQL NOT EXISTS function.91 

4.19.7 ALL, ANY and SOME.92 

4.19.7.1 ALL.93 

4.19.7.2 ANY.96 

4.19.7.3 SOME.99 

5 SQL for DDL (Data Definition Language).100 

5.1 SQL SELECT INTO statement.101 

5.2 SQL INSERT SELECT INTO statement.103 

5.3 SQL CREATE DATABASE statement.105 

5.3.1 On SQL Server.105 

5.3.2 On mySQL.106 

5.4 SQL CREATE TABLE statement.110 

5.4.1 With Data Types statements only.110 

5.4.1.1 Various SQL DB Datatypes.Ill 

5.4.1.1.1 SQL General Data Types.Ill 

5.4.1.1.2 Oracle llg Data Types.112 

5.4.1.1.3 Microsoft Access Data Types.114 

5.4.1.1.4 MySQL Data Types.115 

5.4.1.1.5 SQL Server Data Types.117 

5.4.1.1.6 SQL Data Type Quick Reference.119 

5.4.2 With Data Types and Constraints statements.120 

5.4.2.1 SQL NOT NULL Constraint.121 

5.4.2.2 SQL UNIQUE Constraint.123 

5.4.2.2.1 Create a single UNIQUE constraint on table creation.123 

5.4.2.2.2 Create a multiple column UNIQUE constraint on table creation.124 

5.4.2.2.3 DROP single or multiple UNIQUE constraint.124 

5.4.2.2.4 Create a single UNIQUE constraint on an existing table.124 

5.4.2.2.5 Create a multiple UNIQUE constraint on an existing table.124 

5.4.2.3 SQL PRIMARY KEY Constraint.126 

5.4.2.3.1 Create a single PRIMARY KEY Constraint on table creation.126 

5.4.2.3.2 Create a multiple PRIMARY KEY Constraint on table creation.127 

5.4.2.3.3 DROP single or multiple PRIMARY KEY Constraint.128 

5.4.2.3.4 Create a single PRIMARY KEY constraint on an existing table.128 

5.4.2.3.5 Create a multiple PRIMARY KEY constraint on an existing table.128 

5.4.2.3.6 DISABLE/ENABLE single or multiple PRIMARY KEY Constraint. 128 

5.4.2.3.7 List all primary keys from a table.129 

5.4.2.4 SQL FOREIGN KEY Constraint.130 

5.4.2.4.1 Create a single FOREIGN KEY Constraint on table creation.130 

5.4.2.4.2 DROP FOREIGN KEY Constraint.132 


- 3/350 - 




















































Vincent ISOZ 


Structured Query Language/SQL 


5.4.2.4.3 Create a FOREIGN KEY constraint on an existing table.132 

5.4.2.4.4 Foreign Key with ON DELETE CASCADE.133 

5.4.2.5 SQL CHECK Constraint.134 

5.4.2.5.1 Create a single or multiple CHECK Constraint on table creation.134 

5.4.2.5.2 DROP CHECK Constraint.135 

5.4.2.5.3 Create CHECK constraint on an existing table.136 

5.4.2.6 SQL DEFAULT Value.137 

5.4.2.6.1 Create a Default Value on table creation.137 

5.4.2.6.2 DROP Default Value Constraint.139 

5.4.2.6.3 Create a Default Value on an existing table.139 

5.4.2.7 SQL CREATE INDEX statement Value.141 


5.4.2.7.1 Create a Single (aka non-clustered) Nonunique Index on an existing table 
142 

5.4.2.7.2 Create a Single (aka non-clustered) Unique Index on an existing tablel42 

5.4.2.7.3 Create a Multiple (aka clustered) Nonunique Index on an existing table 


143 

5.4.2.7.4 Rebuild an Index.143 

5.4.2.7.5 DROP Multiple/Single Unique/Nonunique Index.144 

5.4.2.7.6 List all indexes from a table.145 

5.5 SQL ALTER TABLE Statement.146 

5.5.1 ALTER TABLE to change table name.146 

5.5.2 ALTER TABLE to add (static) new column.147 

5.5.3 ALTER TABLE to add virtual (dynamic) new column.147 

5.5.4 ALTER TABLE to change column name.150 

5.5.5 ALTER TABLE to change column type.150 

5.5.6 ALTER TABLE to change Constraints name.151 

5.5.7 ALTER TABLE to change Index name.151 

5.5.8 ALTER TABLE to change table in Read Only.151 

5.6 SQL DROP Statement.153 

5.6.1 Drop a database.153 

5.6.2 Drop a table.153 

5.6.3 Drop column(s).153 

5.6.3.1 UNUSED column(s).153 

5.6.4 Drop constraints.154 

5.6.5 Drop index.155 

5.6.6 Drop the content of a table.155 

5.7 SQL AUTO-INCREMENT.156 

5.7.1 Syntax for MySQL.156 

5.7.2 Syntax for SQL Server.156 

5.7.3 Syntax for Microsoft Access.157 

5.7.4 Syntax for Oracle (with simple ID).157 

5.7.5 Syntax for Oracle (with GUID).159 

6 SQL VIEWS.161 

6.1 SQL CREATE VIEW Syntax.162 

6.2 SQL ALTER VIEW.165 

6.3 SQL DROP VIEW.166 

7 SQL Functions.167 

7.1.1 SQL CONVERSION function.167 

7.1.2 SQL AGGREGATE functions.170 

7.1.2.1 Dual Table.170 


- 4/350 - 
















































Vincent ISOZ 


Structured Query Language/SQL 


7.1.2.2 SQL GROUP BY function.172 

7.1.2.3 SQL GROUP BY with HAVING function.175 

7.1.2.4 Mixing HAVING and WHERE.177 

7.1.2.5 SQL GROUP BY ROLLUP (crosstab queries).178 

7.1.2.6 SQL GROUP BY CUBE (crosstab queries).182 

7.1.2.6.1 SQL GROUPING statement.182 

7.1.2.6.2 SQL GROUPING__ID statement.183 

7.1.3 SQL Null Management functions.185 

7.1.3.1 SQL NVL.185 

7.1.3.2 SQL COALESCE Function.187 

7.1.4 SQL Elementary Maths functions.188 

7.1.4.1 SQL ROUND function.188 

7.1.4.2 SQL LOG function.188 

7.1.5 SQL Elementary Statistical functions.189 

7.1.5.1 SQL SUM Function.189 

7.1.5.1.1 Running Total.191 

7.1.5.2 SQL Average Function.192 

7.1.5.3 SQL COUNT Function.194 

7.1.5.4 SQL MAX/MIN function.196 

7.1.5.5 SQL MEDIAN Function.197 

7.1.5.6 SQL Continuous Percentiles.199 

7.1.5.7 SQL Discrete Percentiles.201 

7.1.5.8 SQL Ratio to Report.202 

7.1.5.9 SQL Mode (unimodal) Function.204 

7.1.5.10 SQL pooled Standard Deviation and Variance.206 

7.1.5.10.1 Population Standard Deviation and Variance.206 

7.1.5.11 SQL Sample Covariance.207 

7.1.5.12 SQL Pearson Correlation.210 

7.1.5.13 SQL Moving Average.211 

7.1.5.14 SQL Linear Regression.214 

7.1.5.15 SQL Binomial test.217 

7.1.5.16 SQL Student T-test.221 

7.1.5.16.1 Student One Sample T-test.221 

7.1.5.16.2 Student Two Samples T homoscedastic two-sided test.223 

7.1.5.17 SQL CrossTab Chi-2 test.226 

7.1.6 SQL Logical test functions.229 

7.1.6.1 SQL CASE WHEN function.229 

7.1.6.1.1 Inside SELECT Statement.229 

7.1.6.1.2 Inside WHERE Statement.234 

7.1.6.2 SQL DECODE function:.235 

7.1.6.3 SQL MERGE INTO USING... MATCHED::.236 

7.1.7 SQL Text functions.239 

7.1.7.1 SQL UCASE/LCASE function.239 

7.1.7.2 SQL INITCAP function.240 

7.1.7.3 SQL Concatenate function.241 

7.1.7.4 SQL SUBSTRING (MID) function.243 

7.1.7.5 SQL LEN function.245 

7.1.7.6 SQL format text function (TO_CHAR).246 

7.1.7.7 SQL REPLACE function.249 

7.1.7.8 SQL TRIM function.250 


- 5/350 - 





















































Vincent ISOZ 


Structured Query Language/SQL 


7.1.7.9 SQL LPAD function.251 

7.1.8 SQL Dates functions.252 

7.1.8.1 SQL Now function.252 

7.1.8.1.1 Now function based on timezone.253 

7.1.8.2 SQL Days between two dates.255 

7.1.8.3 SQL Hours between two dates.256 

7.1.8.4 SQL Months between two dates.257 

7.1.8.5 SQL Years between two dates.258 

7.1.8.6 SQL add a day/hour/minute/second to a date value.259 

7.1.9 S QL Analytics Functions.260 

7.1.9.1 SQL WIDTH BUCKET.260 

7.1.9.2 SQL Row Number.262 

7.1.9.3 SQL OVER Partition.263 

7.1.9.4 SQL RANK and DENSE RANK.267 

7.1.9.5 SQL LEAD and LAG.268 

7.1.9.6 SQL First Value.269 

7.1.9.6.1 First Value with Preceding.270 

7.1.9.6.2 First Value with Preceding and Logarithm.272 

7.1.10 SQL Sytems functions (metadatas queries).273 

7.1.10.1 Tables size report.273 

7.1.10.2 List of columns.273 

7.1.10.3 Number of rows in all tables.274 

7.1.10.4 Generate SQL for scripting.275 

8 SQL for RDL (Rights Manipulation Language).276 

8.1 Create/Delete User.277 

8.2 Put a table in read/write.280 

8.3 Grant access to tables for external users.281 

8.4 Change current user password.286 

8.5 Resume of possible actions.287 

9 PL-SQL.288 

9.1 Create and use procedure.289 

9.1.1 Procedure for data insertion (only IN variables).289 

9.1.2 Procedure for data update (with IN/OUT variables).292 

9.1.3 Procedure to check if something exists.293 

9.2 Create and use functions.295 

9.2.1 Function for data update (with IN/OUT variables).295 

9.3 Manage Transactions.297 

9.3.1 ACID Properties of database transaction.297 

9.3.1.1 When to use database transaction with COMMIT and ROLLBACK.297 

9.3.1.1.1 Simple COMMIT Example.297 

9.3.1.1.2 Simple ROLLBACK Example.300 

9.3.1.1.3 LOCK et UNLOCK.301 

9.3.2 TRANSACTION with EXCEPTION.307 

9.4 Triggers.309 

10 SQL Tutorial for Injection (hacking).312 

10.1 SQL Injection Based on is Always True.313 

11 SQL for Data Science.314 

11.1 Modal Value.315 

11.2 Spearman correlation coefficient.316 

11.3 Kendall correlation coefficient of concordance.318 


- 6/350 - 





















































Vincent ISOZ 


Structured Query Language/SQL 


11.4 Binomial Probability.320 

11.5 Fisher Variance Test.323 

11.6 Chi-square adequation test with Yate's correction and Cramers' V.324 

11.7 Chi-square adequation test with Cohens kappa.327 

11.8 Two Sample Kolmogorov-Smirnov Adequation Test.329 

11.9 Mann-Withney (Wilcoxon Rank) Test.331 

11.10 One-Way ANOVA.333 

11.11 Student-T test.335 

11.11.1 One sample T-test.335 

11.11.2 Two sample paired T-test.337 

11.11.3 Two sample homoscedastic T-test.339 

11.11.4 Two sample heteroscedastic T-test (Welch Test).341 

11.12 Wilcoxon signed rank test.343 

12 List of Figures.345 

13 List of Tables.346 

14 Index.347 


- 7/350 - 



















Vincent ISOZ 


Structured Query Language/SQL 


1 Useful Links 

The most important link as it gives you the possibility to use Oracle Enterprise online for free to 
train your skills: 

http://www.oracle.com/technetwork/database/application-development/livesal/index.html 

and finally, some other links: 
http://www.qooqle.com 

http://www.voutube.com 

http://sqlformat.org/ 

http://www.oracle.com/pls/dblQ2/homepaqe (Bl^Ml Level) 
http://sal.developpez.com (Bl-Ml Level) 

^> http: //blog.developpez.com/salpro (Bl-Ml Level) 

http://www.oracle.eom/technetwork/documentation/index.html#database 

http://www.dba-ora.fr (B1 Level) 
http://sal-plsql.bloqspot.ch (B1-B2 Level) 
https://forums.oracle.com/welcome (B1-M2 Level) 
http://www.dba-oracle.com 

https://www.video2brain.com/fr/formation/sql-les-fondamentaux (B1 Level) 
http://www.w3schools.com/sal/sql quiz.asp (B1 Level) 
http://psouq.org (B1-B2 Level) 
http://www.salines.com/online 


1 Bl: first year Bachelor, B2: Second year of Bachelor, B3: Third year of Bachelor, Ml: First year Master, M2: 
Second Year Master, Phd: " Philosophise doctor" level (=M2+[1;4]) 
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2 Introduction 


This PDF has for purpose to introduce the basics of SQL for Data Scientists in a 5 days 
training. The most important chapter for Data Scientists will be the last chapter at page 
314. Database files are given only to the people that follow my courses. 


H i era rc hy_E m p I oy ees. sq I 

Q0 N o rthwi n d_M i c ro soft_Ac c ess_EN_952003. m d b 
Q| N o rth wi n d_M i c ro soft_Ac c ess_FR_9 52003 . m d b 
^ Northwind_Microsoft_SQL-sql 
Northwind_MySQL_5.sql 
^ Northwind_Orade.sql 
^ Noithwind_Sqlite3.sql 

* 0 ra c I e_B i n o rn i a l_T est. s q I 

0 ra c I e_C h i_Sq u a re_Ad eq u ati o n_T est. sq I 

Oracle_Cohens_Kappa.sql 

Orade_Corr_Kendall.sql 

□ rad e_Co rr_Sp ea rm a n. sq I 

□ rad e_D em o_Ta b I es_D at a b a se_SQL. sq I 

□ rad e_Fis h er_Test. sq I 

^ Oracle_HR_Database_SQL.sql 
^ 0 ra d e_Ko I m o g o rov_Sm i rn ov_Test. s q I 

□ rad e_M a n n_With n ey_Test. sq I 
Orade_OneWayAnova.sql 

□ rad e_Stu d ent_T_Q n e_Sa m p I e.sq I 

□ ra d e_Stu d ent_T_Two_Sa rn p I e_H etero sc ed asti c. sq I 
^ 0 ra d e_Stu d ent_T_Two_Sa rn p I e_H o m o sc ed a sti c .sq I 

□ ra cle_Student_T_Two_Sa mpI e_P ai red. sq I 

* □ ra cl e_Wi I c oxo n_Si g n ed_Ra n k_Test. sq I 
w3 cSc h o o ls_D at a b a se. sq I 


SQL (Structured Query Language) is a special-purpose data query language designed for managing 
data held in a relational database management system (RDBMS). There are obviously (and sadly...) 
other data query languages, for example (for a more exhaustive list refer to Wikipedia): 

• XPath 

• DAX 

• M 

• Dplyr 

• Data.table 

• Panda 

• JQuery 


Originally based upon relational algebra and tuple relational calculus, SQL consists mainly of a data 
definition language and a data manipulation language. The scope of SQL includes data insert, 
query, update and delete, schema creation and modification, and data access control. Although 
SQL is often described as, and to a great extent is, a declarative language (4GL), it also includes 
procedural elements. 
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SQL was one of the first commercial languages for Edgar F. Codd's relational model, as described in 
his influential 1970 paper "A Relational Model of Data for Large Shared Data Banks". Despite not 
entirely adhering to the relational model as described by Codd, it became the most widely used 
database language 

SQL became a standard of the American National Standards Institute (ANSI) in 1986, and of the 
International Organization for Standards (ISO) in 1987. Since then, the standard has been 
enhanced several times with added features. Despite these standards, code is not completely 
portable among different database systems, which can lead to vendor lock-in. The different makers 
do not perfectly adhere to the standard, for instance by adding extensions, and the standard itself 
is sometimes ambiguous. 
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2.1 History 

SQL was initially developed at IBM by Donald D. Chamberlin and Raymond F. Boyce in the early 
1970s when IBM created the first databases (on the bases of a paper written by the mathematician 
Edgar Franck Codd). This version, initially called SEQUEL (Structured English Query Language), 
was designed to manipulate and retrieve data stored in IBM's original quasi-relational database 
management system, System R, which a group at IBM San Jose Research Laboratory had 
developed during the 1970s. The acronym SEQUEL was later changed to SQL because "SEQUEL" 
was a trademark of the UK-based Hawker Siddeley aircraft company. 

In the late 1970s, Relational Software, Inc. (now Oracle Corporation) saw the potential of the 
concepts described by Codd, Chamberlin, and Boyce and developed their own SQL-based RDBMS 
with aspirations of selling it to the U.S. Navy, Central Intelligence Agency, and other U.S. 
government agencies. In June 1979, Relational Software, Inc. introduced the first commercially 
available implementation of SQL, Oracle V2 (Version2) for VAX computers. 

After testing SQL at customer test sites to determine the usefulness and practicality of the system, 
IBM began developing commercial products based on their System R prototype including 
System/38, SQL/DS, and DB2, which were commercially available in 1979, 1981, and 1983, 
respectively. 


- 11/350- 




Vincent ISOZ 


Structured Query Language/SQL 


2.2 Syntax 

UPDATE Clause-^UPDATE C O U t Py _ Expression _ 

SET clause -[SET population = population + 1 
WHERE clause -[WHERE name = USA' : 

Expression I 

I ' 

Predicate 


The SQL language is subdivided into several language elements, including: 

• Clauses, which are constituent components of statements and queries. (In some cases, 
these are optional.) 

• Expressions, which can produce either scalar values, or tables consisting 
of columns and rows of data. 

• Predicates, which specify conditions that can be evaluated to SQL three-valued logic 
(3VL) (true/false/unknown) orBoolean truth values and which are used to limit the effects 
of statements and queries, or to change program flow. 

• Queries, which retrieve the data based on specific criteria. This is an important element 
of SQL. 

• Statements, which may have a persistent effect on schemata and data, or which may 
control transactions, program flow, connections, sessions, or diagnostics. 

• SQL statements also include the semicolon statement terminator. Though not required 
on every platform, it is defined as a standard part of the SQL grammar. 

• Insignificant whitespace is generally ignored in SQL statements and queries, making it 
easier to format SQL code for readability 
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2.3 Procedural extensions 

SQL is designed for a specific purpose: to query data contained in a relational database. SQL is 
a set-based, declarative query language, not an imperative language like C or BASIC. However, 
there are extensions to Standard SQL which add procedural programming language functionality, 
such as control-of-flow constructs. These include: 


Source 

Common name 

Full name 

ANSMSO 

Standard 

SQL/PSM 

SQL/Persistent Stored Modules 

Interbase / Firebird 

PSQL 

Procedural SQL 

IBM DB2 

SQL PL 

SQL Procedural Language (implements SQL/PSM) 

IBM Informix 

SPL 

Stored Procedural Language 

Microsoft / Sybase 

T-SQL 

Transact-SQL 

Mimer SQL 

SQL/PSM 

SQL/Persistent Stored Module (implements 

SQL/PSM) 

MySQL 

SQL/PSM 

SQL/Persistent Stored Module (implements 

SQL/PSM) 

Oracle 

PL/SQL 

Procedural Language/SQL (based on Ada) 

PostgreSQL 

PL/pgSQL 

Procedural Language/PostgreSQL (based on Oracle 
PL/SQL) 

PostgreSQL 

PL/PSM 

Procedural Language/Persistent Stored Modules 
(implements SQL/PSM) 

Sybase 

Watcom-SQL 

SQL Anywhere Watcom-SQL Dialect 

Teradata 

SPL 

Stored Procedural Language 


Tableau 1 Common Databases Technologies 


In addition to the standard SQL/PSM extensions and proprietary SQL extensions, procedural 
and object-oriented programmability is available on many SQL platforms via DBMS integration with 
other languages. The SQL standard defines SQL/JRT extensions (SQL Routines and Types for the 
Java Programming Language) to support Java code in SQL databases. SQL Server 2005 uses 
the SQLCLR (SQL Server Common Language Runtime) to host managed .NET assemblies in the 
database, while prior versions of SQL Server were restricted to using unmanaged extended stored 
procedures that were primarily written in C. PostgreSQL allows functions to be written in a wide 
variety of languages including Perl, Python, Tel, and C 
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2.4 Standardization 

SQL was adopted as a standard by the American National Standards Institute (ANSI) in 1986 as 
SQL-86 and the International Organization for Standardization (ISO) in 1987. Nowadays the 
standard is subject to continuous improvement by the Joint Technical Committee ISO/IEC JTC 1, 
Information technology, Subcommittee SC 32, Data management and interchange which affiliate 
to ISO as well as IEC. It is commonly denoted by the pattern: ISO/IEC 9075-n:yyyy Part n: title, 
or, as a shortcut, ISO/IEC 9075. 

ISO/IEC 9075 is complemented by ISO/IEC 13249: SQL Multimedia and Application 

Packages (SQL/MM) which defines SQL based interfaces and packages to widely spread applications 

like video, audio and spatial data. 

Until 1996, the National Institute of Standards and Technology (NIST) data management standards 
program certified SQL DBMS compliance with the SQL standard. Vendors now self-certify the 
compliance of their products. 

The original SQL standard declared that the official pronunciation for SQL is "es queue el". Many 
English-speaking database professionals still use the original pronunciation / si:kwol/ (like the word 
"sequel"), including Donald Chamberlin himself. 

The SQL standard has gone through a number of revisions: 


Year 

Name 

Alias 

Comments 

1986 

SQL-86 

SQL-87 

First formalized by ANSI. 

1989 

SQL-89 

FIPS 127-1 

Minor revision, in which the major addition were integrity constraints. Adopted 
as FIPS 127-1. 

1992 

SQL-92 

SQL2, 

FIPS 127- 
2 

Major revision (ISO 9075), Entry Level SQL-92 adopted as FIPS 127-2. 

1999 

SQL: 1999 

SQL3 

Added regular expression matching, recursive queries (e.g. transitive 
closure), triggers, support for procedural and control-of-flow statements, non¬ 
scalar types, and some object-oriented features (e.g. structured types). Support for 
embedding SQL in Java (SQL/OLB) and vice-versa (SQL/JRT). 

2003 

SQL:2003 

SQL 2003 

Introduced XML-related features (SQL/XML), window functions, standardized 
sequences, and columns with auto-generated values (including identity-columns). 

2006 

SQL:2006 

SQL 2006 

ISO/IEC 9075-14:2006 defines ways in which SQL can be used in conjunction 
with XML. It defines ways of importing and storing XML data in an SQL 
database, manipulating it within the database and publishing both XML and 
conventional SQL-data in XML form. In addition, it enables applications to 
integrate into their SQL code the use of XQuery, the XML Query Language 
published by the World Wide Web Consortium (W3C), to concurrently access 
ordinary SQL-data and XML documents/ 371 

2008 

SQL:2008 

SQL 2008 

Legalizes ORDER BY outside cursor definitions. Adds INSTEAD OF triggers. 
Adds the TRUNCATE statement/ 381 

2011 

SQL:2011 




Tableau 2 SQL Standard Evolution 
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2.5 Well Know RDBMS using SQL 


4 e Dimension (4D) 

• MariaDB 

• SQLite 

Microsoft Access 

• MaxDB (anciennement 

• SQL/MM 

Adonix X3 

SAP db) 

• Sybase 

OpenOffice Base 

• Microsoft SQL Server 

• Teradata 

DB2 (AS400) 

• Mimer 

• Microsoft 

Firebird 

• MySQL 

• HSQLDB 

Visual FoxPro 

• Ocelot 

• CUBRID 

HyperFileSQL 

• Oracle 

• H2 

Informix 

• Paradox 


Ingres 

• PostgreSQL 



All these systems have some particularities which some are not found in others . 
Moreover, it is always interesting to refer to the reference manual RDBMS during special 
or complex queries, as well as their optimization . 
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2.6 Why IBM Oracle at University? 

• The computer scientists that created the basics of database theory were working for IBM 

• Oracle has indexes choices that are much more interesting for advanced data management 

• The SQL language of Oracle has graduate statistical functions that others don't have 

• In general, it is accepted that Oracle is more robust than others systems 
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2.7 Recommended References 

Excepted the ISO reference book I strongly recommend the further lectures: 



B1 Level 



THE EXPERTS VOICE* IN DATABASE 

Applied 

Mathematics 
for Database 

Professionals 


Leant to use set theory and logic to design databases 
and their business rules effectively, and to communicate 
precisely about those designs with other stakeholders. 


Lex de Haan and Toon Koppelaars 

Foreword by Hugh Darwen and Chris Date 


Apress' 


B1-B2 Level 



B1-B3 Level 


SQL AVANCE 

Programmation et techniques avancees 


Joe Cclko 

Traduction tie Uinine Qulmnnd 


2' edition 



Bl-Ml Level 
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Ressources Informatiques 


Business 

Intelligence 

avec * 

Oracle 10# 

(ETL, Data warehouse, Data mining, rapports...) 


Claire NOIRAULT 



INFORMATIQUE TECHNIQUE 



B1-PhD Level 



B1-B2 Level 



Bi-PhD Level 


Bi-PhD Level 
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3 Lenszynski-Reddick Naming convention 

As said during the MS Office Access training if you do not follow the LR naming 
convention for your objects you will have troubles to read large SQL queries. In the present e- 
book I did not follow this convention to prove you the problem of lecture that the non-respect 
of this convention can imply: 

http://en.wikipedia.org/wiki/Leszynski naming convention 
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4 SQL for DML (Data Manipulation 
Language) 

Go on: 

http://www.w3schools.com/sql/ 
to use the on-line simple SQL query. 

SQL is a standard language for accessing databases. 

Our SQL tutorial will teach you how to use SQL to access and manipulate data in: MySQL, 
SQL Server, Access, Oracle, Sybase, DB2, and other database systems. 

With our online SQL editor, you can edit the SQL statements, and click on a button to view the 
result. 

Example: 

SELECT * FROM Customers; 



Click on the "Try it yourself" button to see how it works. 

In this tutorial we will use the well-known Northwind sample database (included in 
MS Access and MS SQL Server). 
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-S 

Order Details 

PF 

OrderlD* 

PF 

ProductID* - 


UnitPrice* 


Quantity* 


Discount* 




>9- 


T 



Products 

PK 

ProductID* 

ProductName* 

FK 

SuppfieriD 

FK 

GategoryiD 

QuantityPerUnit 

UnitPrice 

UnitslnStock 

UnitsCnOrder 

ReorderLevel 

Discontinued* 


_-7 


> 0 - 


f \ 

Categories 

PK 

CategorylD* 


CategoryName* 


Description 


Picture 

k. 



>*- 



Shippers 


PK 

ShipperlD* 

_£,_r- 


CompanyName* 



Phone 


■- 

- J 



2— 1 — 



Orders 



PK 

OrderlD* 





FK 

CustomerlD 


Customers 

FK 

EmpfoyeefD 


PK 

CustomerlD* 


OrderDate 



CompanyName* 


RequiredDate 



ContactName 


ShippedDate 



ContactTitle 

FK 

Ship Via 

_ _ _ _ j, 


Address 


Freight 



City 


ShipName 



Region 


ShipAddress 



PostalCode 


ShipCity 



Country 


ShipRegion 



Phone 


ShipPostalCode 



Fax 


ShipCountry 

__j 

V 

j 






Suppliers 

PK 

SupplierlD* 


CompanyName* 


ContactName 


ContactTitle 


Address 


City 


Region 


PostalCode 


Country 


Phone 


Fax 


HomePage 

k_ 





CustomerCustomerDemo 


CustomerlD* 

CustomerTypelD* 


V 


7 


t r 


Employees 


EmployeelD* 

LastName* 

FirstName* 

Title 

TitleOfCourtesy 

BirthDate 

HireDate 

Address 

City 

Region 

PostalCode 

Country 

HomePhone 

Extension 

Photo 

Notes 

R^pottsTo 

PhotoPath 


>0 - 


Project Name: Northwind 


Created: 2010-07-01 


Modified: 2010-07-02 


Author: Valon Hoti 


Copyright: 2010 0 Prishtina-KOSOVE 
T arget DBMS:M5SQL Server 2005 
Diagram Name: Northwinds 


CustomerDemographics 


PK 


CustomerTypelD* 

CustomerDesc 


Region 

PK 

RegionID* 


RegionDescription* 


1 






EmployeeT errftories 

PF 

EmployeelD* 

PF 

TerrfcoiylD* 

'u 

J 




r 

Territories 

PK 

TerritoiylD* 


TerritoryDescription* 

FK 

RvgiontD* 


S 


Figure 1 Northwind Database "star schema" 

Keep in Mind That... SQL is NOT case sensitive: "SELECT" is the same as "select" 
Semicolon after SQL Statements? 

Some database systems require a semicolon at the end of each SQL statement. Semicolon is 
the standard way to separate each SQL statement in database systems that allow more than 
one SQL statement to be executed in the same call to the server. In this tutorial, we will use 
semicolon at the end of each SQL statement. 
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4.1 Comments IN SQL 

In Oracle, comments may be introduced in two ways: 
With /*...*/, as in C. 

With a line that begins with two dashes 
Thus: 


-- This is a comment 

SELECT * /* and so is this */ 

FROM R; 


- 23/350 - 






Vincent ISOZ 


Structured Query Language/SQL 


4.2 SQL Version 

To see the actual version of you SQL Engine (because depending on the version some 
functions/statements won't work), in MySQL use: 

SELECT Aversion; 

and in Oracle: 


P Autocommit Rows |30 ~ \ & // ( Save 

SELECT * FROM VSVERSION 


Results 


BANNER 


Oracle Database 11 g Express Edition Release 11.2.0.2.0 - Production 
PLfSQL Release 11.2.0.2.0 - Production 
CORE 11.2.0.2.0 Production 

TNS for 32-bit Windows: Version 11.2.0.2.0 - Production 
NLSRTL Version 11.2.0.2.0 - Production 
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4.3 SQL SELECT Statement 


The SELECT statement is used mainly to select data from a database. But it can also be used to get 
information on the active database. For example, on MySQL: 


phpMyAdmin 

Recent Favorites 


d3 Sender: localhost » fl Database: northwind 


Structure SQL -4 Search Cj Query @ Export ® Import 




Show query box 


Operatic 



^ Showing rows 0 - 0 (1 total, Query took 0.0001 seconds.) 

SELECT DATABASE U 


Show all Number of rows: 25 T 


Filter rows: 


Search this table 


4 - CT.nt-inn.c- 


And on Oracle: 


@Autooommit Rows 10000 ~^] & $ £ Save ) Run j 


select £y£_context{ i 'diLname 1 .s,ys_cantext { 1 ysznm .' * 1 server_host 1 ) from dual; 


Results Explain 



1 rows returned in 0.00 seconds Download 


And still on oracle to get all tables of the actual database use: 
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MAutocommit Rows 


10 


SELECT * FROM user_tat>les; 


T j & $ ( Save ) ^ Run j 


Results 

fed! SQL History 



TABLE, NAME 

TABLESPACE, NAME 

CLUSTER NAME | 

DEPT 

USERS 

- 

EMP 

USERS 

- 

DEMOJJSERS 

USERS 

- 

D EMO_C U STOM ER S 

USERS 

- 

DEMO_ORDERS 

USERS 

- 

D EMO_P ROD UCTJ N FO 

USERS 

- 

D EMO_OR D ERJTEM S 

USERS 

- 

DEMO_STATES 

USERS 

- 

APEX$_ACL 

USERS 

- 

AP EX$_WS_WE B P G_S ECTI ON S 

USERS 

- 

More Than 10 rows available. Increase rows selector to view more rows. 

10 rows returned in 0.&5 seconds 

Download 



The result is stored in a result table, called the result-set. 



SQL SELECT Syntax: 

SELECT column_name , column_name 
FROM table_name ; 

and: 

SELECT * FROM table_name ; 

When you select only a few columns, we say we're using an "SQL projection"... 


Below is a selection from the "Customers" table: 


CustomerlD 

Customer Name 

ContactName 

Address 

City 

PostalCode Country 

1 

l 

Alfreds 

Futterkiste 

l l 

Maria Anders 

Obere Str. 57 

1 l 

Berlin 

l l 

12209 Germany 
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2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico 

D.F. 

05021 

Mexico 

3 

Antonio Moreno 
Taqueria 

Antonio 

Moreno 

Mataderos 

2312 

Mexico 

D.F. 

05023 

Mexico 

4 

Around the Horn 

Thomas Hardy 

120 Hanover 

Sq. 

London 

WA1 1DP 

UK 

5 

Berglunds 

snabbkop 

Christina 

Berglund 

Berguvsvagen 

8 

Lulea 

S-958 22 

Sweden 


The following SQL statement selects the "CustomerName" and "City" columns from the 
"Customers" table: 


SELECT CustomerName , City FROM Customers; 


The following SQL statement selects all the columns from the "Customers" table: 


SELECT * FROM Customers; 
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4.4 SQL USE Statement 

If you have multiple databases on your server you could have to specify which database you want 
to use (MySQL): 

USE dbNorthwind 

SELECT CustomerName,City FROM Customers; 

Or depending on the technology here you can see an example of the beginning of a query using 
two tables of two different tables (SQL Server): 


SELECT * FROM Accounts.dbo.TableOfAccounts ,Sales.dbo.TableOfSales ... . 


With Oracle you have to change the user scheme using: 


ALTER SESSION SET CURRENT SCHEMA=other user 


where other user is the name of an another (without quotes!) user who has access to another 
scheme. 


4.4.1 SQL DESCRIBE 

To get the technical details about a table, on mySQL use the statement DESCRIBE: 




Recent Favorites 

_ a New 

i ° 

+ _ drupal 
[+]_ hr 

+ _ information_schema 
+]_ l j joomla 
+|_l.j| mysql 
- _ north wind 
- _ Tables 
T-BNew 

Categories 

+]_“> CustomerCustomerDemo 

X 

+Lll CustomerDemographics 
+]_^ Customers 
+U> L Employees 
+L>L Employ eeTerritories 
+ _j^_ Order Details 
+)_5^ Orders 
+Jj*§ Products 
m-M Region 
Shippers 
+;L> l Suppliers 
Territories 

+J-|H 

perform ance_sc hem a 
+ _ test 

Identically for Oracle: 


Show query box 


Showing rows 0-10 (11 total, Query took 0.0009 seconds.) 


DESCRIBE Customers 


Show all Number of rows: 


25 » 


Filter rows: Search this table 


■ Options 


i—~\~ — ► ” Field 

Type Null 

Key 

Default Extra 

□ 

Edit Copy @ Delete Customer!D 

varchar(5) NO 

PRI 

NULL 

□ 

$ Edit Copy @ Delete Company Name varchar(40) NO 

MUL 

NULL 

□ 

$ Edit Copy @ Delete ContactName 

varchar(30) YES 


NULL 

□ 

$ Edit i»c Copy @ Delete ContactTitle 

varchar(30) YES 


NULL 

□ 

Edit Copy @ Delete Address 

varchar(60) YES 


NULL 

□ 

Edit Copy @ Delete City 

varchar(15) YES 

MUL 

NULL 

□ 

$ Edit Copy @ Delete Region 

varchar(15) YES 

MUL 

NULL 

D 

E dit: Copy @ Delete P ostal Code 

varchar(lO) YES 

MUL 

NULL 

□ 

$ Edit Copy @ Delete Country 

varchar(15) YES 


NULL 

□ 

Edit 3 t«c Copy @ Delete Phone 

varchar(24) YES 


NULL 

□ 

Edit Copy @ Delete Fax 

varchar(24) YES 


NULL 
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l^Autocommit Rows 1 10000 j & 4? ( Save ) i Run ) 

DESCRIBE Customers; 


Describe 


Object Type TABLE Object CUSTOMERS 



4.4.2 SQL Aliases 

SQL aliases are used to give a database table, or a column in a table, a temporary name. 
Basically, aliases are created to make column names more readable. 

SQL Alias Syntax for Columns: 

SELECT column_name AS alias_name 
FROM table_name; 

SQL Alias Syntax for Tables (very useful for joins): 

SELECT column_name (s) 

FROM table_name AS alias_name; 

In this tutorial we will use the well-known Northwind sample database. 


Below is a selection from the "Customers" table: 


CustomerlD 

Customer Name 

ContactName 

Address 

City 

PostalCode Country 

1 

l 

Alfreds Futterkiste 

l 

Maria Anders 

l l 

Obere Str. 57 

l l 

Berlin 

12209 

1 

Germany 

2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico 

D.F. 

05021 

Mexico 
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1- 

3 

Antonio Moreno 
Taqueria 

Antonio 

Moreno 

Mataderos 

2312 

Mexico 

D.F. 

05023 

Mexico 









And a selection from the "Orders" table: 


OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

ShipperlD 

10643 

1 

6 

1 

1997-08-25 

1 1 
1 

10644 

88 

3 

1997-08-25 

2 

10645 

34 

4 

1997-08-26 

1 


The following SQL statement specifies two aliases, one for the CustomerName column and one for 
the ContactName column. 

Tip: It require double quotation marks or square brackets if the column name contains spaces: 


SELECT CustomerName AS Customer, ContactName AS [Contact Person] 
FROM Customers; 


It will give: 

Customer 

Contact Person 

l 

Alfreds Futterkiste 

l 

Maria Anders 

Ana Trujillo Emparedados y helados 

Ana Trujillo 

Antonio Moreno Taqueria 

Antonio Moreno 

Around the Horn 

Thomas Hardy 

Berglunds snabbkop 

Christina Berglund 

Blauer See Delikatessen 

Hanna Moos 




In the following SQL statement, we combine four columns (Address, City, PostalCode, and Country) 
and create an alias named "Address": 


SELECT CustomerName, Address! 
Address 

FROM Customers; 

', '+City+', '+PostalCode+', '+Country AS 

it will give: 

CustomerName 

Address 

l 

Alfreds Futterkiste 

Obere Str. 57, Berlin, 12209, Germany 
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Ana Trujillo Emparedados y helados 

Avda. de la Constitucion 2222, Mexico D.F., 05021, Mexico 

Antonio Moreno Taqueria 

Mataderos 2312, Mexico D.F., 05023, Mexico 

Around the Horn 

120 Hanover Sq., London, WA1 1DP, UK 

Berglunds snabbkop 

Berguvsvagen 8, Lulea, S-958 22, Sweden 

Blauer See Delikatessen 

Forsterstr. 57, Mannheim, 68306, Germany 




The following SQL statement selects all the orders from the customer "Alfreds Futterkiste". We use 
the "Customers" and "Orders" tables, and give them the table aliases of "c" and "o" respectively 
(Here we have used aliases to make the SQL shorter): 

SELECT o.OrderlD, o.OrderDate 
FROM Orders AS o; 

Aliases can also be useful when: 

• There are more than one table involved in a query (see later JOINS) 

• Functions are used in the query 

• Column names are big or not very readable 

• Two or more columns are combined together 

4.4.3 SQL COLLATION Statement 

With the COLLATE clause, you can override whatever the default collation is for a comparison. 
COLLATE may be used in various parts of SQL statements. 

To see what is collation we will focus on Oracle. First create the following table: 

F Autocommit Rows |io jd & # ( Save 

CREATE TABLE DEH0_C0LLATI0N( 

FiEst_Name varchaE(30) 

); 


Results Explain Describe Saved S 

and add some values: 
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F Autocommit Rows |io jJ ^ ( Save ) ( Run ) 


INSERT ALL 

INTO Demo_Collation(First_Name) 

VALUES 

('Benedicte 1 ) 

INTO 

Demo_Collation(First_Name) 

VALUES 

('Benedicte 1 ) 

INTO 

Demo_Collation(First_Name) 

VALUES 

('Botin') 

INTO 

Demo_Collation(First_Name) 

VALUES 

('andre') 

INTO 

Demo_Collation(First_Name) 

VALUES 

('andrei') 

INTO 

Demo_Collation(First_Name) 

VALUES 

('Asimov') 

INTO 

Demo_Collation(First_Name) 

VALUES 

('zigoto') 

INTO 

Demo_Collation(First_Name) 

VALUES 

('Zapotev') 

INTO 

Demo_Collation(First_Name) 

VALUES 

('Zapotev') 

SELECT * FROM dual; 




Results 


9 row(s) inserted. 

Now run the following query: 

F Autocommit Rows |io jJ & $ ( Save ) ( Run ) 

SELECT * FROM Demo_Cdilation ORDER BY First_Hame|; 


Results 


FIRST NAME 


Azimov 

Benedicts 

Botin 

Benedicts 

Zapotev 

Zapotev 

andrei 

andre 

zigoto 
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As you can see the order is return given the binary ASCII code of character. To have a more 
suitable result corresponding to your language you have to specify your collation using National 
Language Support (NLS) statement: 

P Autocommit Rows \W . & # ( Save )( Run ) 

SELECT * FROM Demo_CDilation ORDER BY NLSSORT(First_Name, 'NLS_S0RT = Swiss'); 


Results 


FIRST NAME 


andre 

andrei 

Azimov 

Benedicte 

Benedicts 

Botin 

Zapotev 

Zapdtev 

zigoto 


You can see all available collation by running the following query: 
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P Autocommit Rows |ioo T} & & ( Save ) ( Run ) 


SELECT * 

FROM vSnls_valid_values 
WHERE parameter = 'SORT 1 ; 


Results 


PARAMETER 

VALUE 

ISDEPRECATED 

SORT 

BINARY 

FALSE 

SORT 

WEST_EUROPEAN 

FALSE 

SORT 

XWE ST_E U R O P E AN 

FALSE 

SORT 

GERMAN 

FALSE 

QflDT 

YfiPPIWlflM 

Til QP 


In SQL Server the syntax is almost very different! 

4.4.4 SQL random sample 

When you do Data Mining (supervised learning machine) you have to select a sample of your 
tables. 

Here is the syntax to take a random sample of 1000 rows on SQL Server: 

SELECT * FROM Sales.SalesOrderDetail TABLESAMPLE (1000 ROWS) 

and the same on Oracle: 


SELECT * 

FROM ( 

SELECT * 

FROM DEMO_ORDER_ITEMS 
ORDER BY 

dbms_random.value 

) 

WHERE rownum <= 10 


Here is the syntax to take a random sample of 25% percent of the total number of rows in Oracle: 


SELECT * FROM DEMO ORDER ITEMS SAMPLE(25) 
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4.5 SQL UNION 

The UNION operator is used to combine the result-set of two or more SELECT statements. 

Notice that each SELECT statement within the UNION must have the same number of columns. The 
columns must also have similar data types. Also, the columns in each SELECT statement must be 
in the same order. 

SQL UNION Syntax: 

SELECT column_name (s) FROM tablel 
UNION 

SELECT column_name (s) FROM table2 ; 

Note: The UNION operator selects only distinct values by default. To allow duplicate values, use 
the ALL keyword with UNION. 

SQL UNION ALL Syntax: 

SELECT column_name (s) FROM tablel 
UNION ALL 

SELECT column_name (s) FROM table2 ; 

Note: The column names in the result-set of a UNION are usually equal to the column names in 
the first SELECT statement in the UNION. 

In this tutorial we will use the well-known Northwind sample database. 


Below is a selection from the "Customers" table: 


CustomerlD 

CustomerName 

ContactName 

Address 

City 

PostalCode Country 

1 

l l 

Alfreds Futterkiste 

l 1 

Maria Anders 

l l 

Obere Str. 57 

l l 

Berlin 

12209 

1 

Germany 

2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico 

D.F. 

05021 

Mexico 

3 

Antonio Moreno 
Taqueria 

Antonio 

Moreno 

Mataderos 

2312 

Mexico 

D.F. 

05023 

Mexico 


And a selection from the "Suppliers" table: 


SupplierlD 

SupplierName 

ContactName 

Address 

City 

PostalCode Country 

1 

l 

Exotic Liquid 

l 

Charlotte 

Cooper 

l 

49 Gilbert 

St. 

Londona 

EC1 4SD 

UK 

2 

New Orleans Cajun 
Delights 

Shelley Burke 

P.O. Box 

78934 

New 

Orleans 

70117 

USA 

3 

Grandma Kelly's 
Flomestead 

Regina Murphy 

707 Oxford 
Rd. 

Ann Arbor 

48104 

USA 
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The following SQL statement selects all the different cities (only distinct values) from the 
"Customers" and the "Suppliers" tables: 


SELECT City FROM Customers 
UNION 

SELECT City FROM Suppliers 
ORDER BY City; 


Note: UNION cannot be used to list ALL cities from the two tables. If several customers and 
suppliers share the same city, each city will only be listed once. UNION selects only distinct values. 
Use UNION ALL to also select duplicate values! 

The following SQL statement uses UNION ALL to select all (duplicate values also) cities from the 
"Customers" and "Suppliers" tables: 


SELECT City FROM Customers 
UNION ALL 

SELECT City FROM Suppliers 
ORDER BY City; 


The following SQL statement uses UNION ALL to select all (duplicate values also) German cities 
from the "Customers" and "Suppliers" tables: 


SELECT City, Country FROM Customers 
WHERE Country='Germany' 

UNION ALL 

SELECT City, Country FROM Suppliers 
WHERE Country^ 1 Germany' 

ORDER BY City; 


With Oracle you can do something sometimes interesting by adding a separation line that seems 

works only with UNION ALL: 

W Autocommit Rows 1 30 ^ I & ( Save ;( Run ) 


SELECT UPPER(Cust_Last_Name) AS Name EROH Demo_Customers 
UNION ALL 

SELECT 1 - 1 EROH DUAL 

UNION ALL 

SELECT EName EROH Emp; 


Results 
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NAME 

BRADLEY 

DULLES 

HARTSFIELD 

LAGUARDIA 

LAMBERT 

LOGAN 

OHARE 



KING 

BLAKE 

CLARK 

JONES 

SCOTT 

FORD 


SMITH 
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4.6 SQL SELECT DISTINCT and 
DISTINCTROWStatement 


In a table, a column may contain many duplicate values; and sometimes you only want to list the 
different (distinct) values. 

The DISTINCT keyword can be used to return only distinct (different) values. 

SQL SELECT DISTINCT Syntax: 

SELECT DISTINCT column_name , column_name 
FROM table_name ; 

The following SQL statement selects only the distinct values from the "City" columns from the 
"Customers" table: 


SELECT DISTINCT City FROM Customers; 


The following SQL statement, that seems to exist only in Microsoft Access, selects only the distinct 
records from the whole table (including also not visible columns from the SELECT statement) the 
"City" columns from the "Customers" table: 


SELECT DISTINCTROW City FROM Customers; 
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4.7 SQL WHERE Clause 

The WHERE clause is used to extract only those records that fulfill a specified criterion. 
SQL WHERE Syntax: 

SELECT column_name , column_name 
FROM table_name 

WHERE column_name operator value; 

The following SQL statement selects all the customers from the country "Mexico", in the 
"Customers" table: 


SELECT * FROM Customers 
WHERE Country='Mexico'; 


SQL requires single quotes around text values (most database systems will also allow double 
quotes). 

However, numeric fields should not be enclosed in quotes: 


SELECT * FROM Customers 
WHERE CustomerID=l; 


The following operators can be used in the WHERE clause: 


Operator 

Description 

l l 

Equal 

<> 

Not equal. Note: In some versions of SQL this operator may be written as ! = 

> 

Greater than 

< 

Less than 

> = 

Greater than or equal 

< = 

Less than or equal 

BETWEEN 

Between an inclusive range 

LIKE 

Search for a pattern 

IN 

To specify multiple possible values for a column 

Tableau 3 Logical Operators 

4.7.1 WHERE with interactive parameters 

With Oracle you have the possibility to make the queries interactive. This is used a lot in financial 
and predictive models. 

To do this just write in query constant criterias the following: 


:OneWord 
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for example, as: 

P Autocommit Rows Mo -1 & ^ ( Save Run j 


SELECT * FROM Demo Customers WHERE Cust State=: State; 


The when you click on Run you will get: 

P Autocommit Rows ho -1 & # ( Save j( Run j 


SELECT * FROM Demo Customers WHERE Cust State=:State; 


Results 


1 Enter Bind Variables - Windows Internet Explorer 

T 

HE] 

1 1 http://127,0.0.1:8080/apex/F?p=4500:138:1131417772300322::: 

@1 


( 

v Submit 

i- 

: STATE [ 







T 

^ Internet 


+; 100% 

T A 


SQL Statement Running 
you type then a value: 


: STATE |vi 




and clic on Submit to get: 
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1^ Autocommit Rows 10 C Save ~ V_Run _) 

SELECT * FROM DemG_Customers WHERE Cust_State=: State ;| 


Results Explain Describe Saved SQL History 


CUSTOMERJD CUST_FIRST_NAME 

CUST_LAST_NAME 

CUST_STREET_ADDRESS 1 

CUST_STREET_ADDRESS2 CUST_CITY 

CUST_STATE1 

1 John 

Dulles 

45020 Aviation Drive 

Sterling 

VA 


4.7.2 WHERE using COLLATION 

In Oracle run now the following query based on the table created before: 


F Autocommit Rows |ioo T} & 4? ( Save )( Run ) 


SELECT * FROM Demo Collation WHERE First Name= 1 ZAPOTEV; 


Results 


no data found 


As you can see the system is case sensitive. Now type: 
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Autocommit Rows 1 100 - ( Save ) ( Run ) 

^ELECT * FROH Demo Collation 

WHERE lILSSORT(FiESt_Hame, 'NLS_S0RT = Latin_CI 1 ) = NLSS0RT( 1 ZAPOTEV 1 , 'NLS_S0RT = Latin_CI 1 ) 


Results 


FIRST NAME 


Zapotev 

As you can see the system in now case insensitive (Cl) but still sensitive to accents! 

To make the query case insensitive and accent insensitive just write: 

W Autocommit Rows |ioo ^ 4 / 4 / ( Save ; ( Run ) 

SELECT * FROM Demo_Collation 

WHERE HLSSORT(FiE3t_Name f 'NLS_S0RT = Latin_AI') = NLSSORT( 1 ZAPOTEV 1 , 'NLS_S0RT = Latin_AI 1 ) 


Results 


FIRST_NAME 


Zapotev 

Zapotev 


4.7.3 WHERE using IS NULL or IS NOT NULL 

Tables like the following in Oracle have empty "cells": 
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|T^m 
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Now if you try: 


P Autocommit Rows |io jd & # ( Save 

SELECT * FROM Demo Customers WHERE Cust Street Address2= 1 - 1 


Results Explain Describe Saved SQL History 

no data found 

as you can see there an no results. If you try the following you will get the same problem: 
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F Autocommit Rows |io jJ & 4? ( Save ) ( Run ) 

SELECT * FROM Demo_CustomeES WHERE Cust_StEeet_AddEess2=NULL|; 


Results Explain Des 


no data found 

But if you try: 

P Autocommit Rows Mo -■ I & 4 ? t Save X ) 

SELECT * FROM Demo_CustomeES WHERE Cust_StEeet_AddEess2 IS NULL; 


Results E 


CUSTOMERJD 

CUST_FIRST_NAME 

CUST_LAST_NAME 

CUST_STREET_ADDRESS 1 

CUST_STREET_ADDRESS2 CUST_CITY 

CUST_STATE1 

1 

John 

Dulles 

45020 Aviation Drive 

Sterling 

VA 

2 

William 

Hartsfield 

6000 North Terminal 

Parkway 

Atlanta 

GA 

3 

Edward 

Logan 

1 Harborside Drive 

East 

Boston 

MA 

4 

Edward "Butch" 

OHare 

1 0000 West OHare 

Chicago 

IL 

6 

Albert 

Lambert 

1 0701 Lambert 

International Blvd. 

St. Louis 

MO 

7 

Eugene 

Bradley 

Schoephoester Road 

Windsor 

Locks 

CT 


6 rows returned in 0.00 seconds Download 


it works! This is the right syntax! 
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I* Autocommit Rows ho -1 ^^ ( Save )LRun ) 

SELECT * FROM Demo_CustomeE3 WHERE Cust._StEeet_AddEess2 IS HOT HULL; 


Results E 


CUSTOMERJD 

CUST_FIRST_NAME 

CUST_LAST_NAME 

CUST_STREET_ADDRESS 1 

CUST_STREET_ADDRESS2 

CUST_CITY 

CUST_STATE 1 

5 

Fiorello 

LaGuardia 

Hangar Center 

Third Floor 

Flushing 

NY 


1 rows returned in 0.00 seconds Download 
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4.8 SQL AND & OR Operators 

The AND operator displays a record if both the first condition AND the second condition are true. 

The OR operator displays a record if either the first condition OR the second condition is true. 

Remark: And direct XOR doesn't exist actually in SQL! You must use a logical workaround 
to get it. 

The following SQL statement selects all customers from the country "Germany" AND the city 
"Berlin", in the "Customers" table: 

Example with AND: 


SELECT * FROM Customers 
WHERE Country='Germany' 
AND City=’Berlin’; 


The following SQL statement selects all customers from the city "Berlin" OR "Munchen", in the 
"Customers" table: 

Example with OR: 


SELECT * FROM Customers 
WHERE City='Berlin' 

OR City=’Munchen’; 


You can also combine AND and OR (use parenthesis to form complex expressions). 

The following SQL statement selects all customers from the country "Germany" AND the city must 
be equal to "Berlin" OR "Munchen", in the "Customers" table: 

Example with AND & OR: 


SELECT * FROM Customers 
WHERE Country='Germany' 

AND (City=’Berlin’ OR City=’Munchen’); 
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4.9 SQL ORDER BY Keyword 

The ORDER BY keyword is used to sort the result-set by one or more columns. 

The ORDER BY keyword sorts the records in ascending order by default. To sort the records in a 
descending order, you can use the DESC keyword. 

SELECT column_name , column_name 
FROM table_name 

ORDER BY column_name, column_name ASC|DESC; 

The following SQL statement selects all customers from the "Customers" table, sorted by the 
"Country" column: 


SELECT * FROM Customers 
ORDER BY Country; 


The following SQL statement selects all customers from the "Customers" table, sorted 
DESCENDING by the "Country" column: 


SELECT * FROM Customers 
ORDER BY Country DESC; 


The following SQL statement selects all customers from the "Customers" table, sorted by the 
"Country" and the "CustomerName" column: 


SELECT * FROM Customers 
ORDER BY Country,CustomerName; 


Some DBA write sometimes orders as following: 


SELECT CustomerName, ContactName, City FROM Customers 
ORDER BY 2,3 
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4.10 SQL INSERT INTO Statement 


The INSERT INTO statement is used to insert new records in a table. 

It is possible to write the INSERT INTO statement in two forms. 

The first form does not specify the column names where the data will be inserted, only their 
values: 

INSERT INTO table_name 

VALUES ( valuel , value2, value3, . . . ) ; 

The second form specifies both the column names and the values to be inserted: 

INSERT INTO table_name (columnl , column2 , column3 ,...) 

VALUES (valuel, value2, value3, . . . ) ; 

We will see late the INSERT ALL statement to insert multiple rows at once! 

Assume we wish to insert a new row in the "Customers" table. We can use the following SQL 
statement: 


INSERT INTO Customers (CustomerName, ContactName, Address, City, 
PostalCode, Country) 

VALUES ('Cardinal','Tom B. Erichsen','Skagen 
21' , 'Stavanger' , 1 4 00 6', 1 Norway'); 


The CustomerlD column is automatically updated with a unique number for each record in the table 
when you use the INSERT INTO statement. 

It is also possible to only insert data in specific columns! 

The following SQL statement will insert a new row, but only insert data in the "CustomerName", 
"City", and "Country" columns (and the CustomerlD field will of course also be updated 
automatically): 


INSERT INTO Customers (CustomerName, City, Country) 
VALUES ('Cardinal', 'Stavanger', 'Norway'); 


4.10.1 Insert a Null value 

To insert a Null value you just have to write the following query: 


INSERT INTO Customers (CustomerName, City, Country) 
VALUES ('Cardinal', Null, 'Norway'); 
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4.10.2 Copy the rows of a table into another one 

For this example, in Oracle first run the following query that will create a copy of the 
Demo_Customers table structure: 

I* Autocommit Rows |io ^ ( Save j ( Run ) 


CREATE TABLE Demo_Customers_Shadow AS 
SELECT * 

FROM Demo_Customers 
WHERE 1=0; 


Results 


Table created. 


then you can copy some or all of the rows of the original into the new one: 
W Autocommit Rows |io jJ & # ( Save ) ( Run ) 


INSERT INTO Demo_Customers_Shadou (Customer_Id,Cust_First_Name,Cust_Last_Name) 
SELECT Customer_Id,Cust_Fir 3 t_Name,Cust_Last_Name 
FROH Demo_Customers 
WHERE Credit_Limit=1100; 


Results 


7 rou(s) inserted. 


To create a copy of a table with its data and with its structure then you can simply use: 
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I 7 Autocommit Rows ho jd & # ( Save ) ^|g^ 

CREATE TABLE Demo_Customers_:Shadoijj AS 
SELECT * 

FROM Demo Customers; 


Results Explain Describe Sawed SQL History 


Table created. 
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4.11 SQL UPDATE Statement 

The UPDATE statement is used to update existing records in a table. 

SQL UPDATE Syntax: 

UPDATE table_name 

SET columnl=valuel,column2=value2, . . . 

WHERE some_column=some_value ; 

Notice the WHERE clause in the SQL UPDATE statement! The WHERE clause specifies which 
record or records that should be updated. If you omit the WHERE clause, all records will be 
updated! 

Assume we wish to update the customer "Alfreds Futterkiste" with a new contact person and city. 
We use the following SQL statement: 


UPDATE Customers 

SET ContactName='Alfred Schmidt’, City=’Hamburg' 
WHERE CustomerName='Alfreds Futterkiste’; 
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4.12 SQL DELETE Statement 

The DELETE statement is used to delete rows in a table. 

SQL DELETE Syntax: 

DELETE FROM table_name 
WHERE some_column=some_value ; 

Notice the WHERE clause in the SQL DELETE statement! The WHERE clause specifies which 
record or records that should be deleted. If you omit the WHERE clause, all records will be deleted! 

Assume we wish to delete the customer "Alfreds Futterkiste" from the "Customers" table. 

We use the following SQL statement: 

DELETE FROM Customers 

WHERE CustomerName='Alfreds Futterkiste' AND ContactName='Maria Anders'; 

It is possible to delete all rows in a table without deleting the table. This means that the table 
structure, attributes, and indexes will be intact: 

DELETE * FROM table_name ; 

Note: Be very careful when deleting records. You cannot undo this statement! 
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4.13 SQL SELECT TOP (and aka BOTTOM) Clause 

The SELECT TOP clause is used to specify the number of records to return. 

The SELECT TOP clause can be very useful on large tables with thousands of records. Returning a 
large number of records can impact on performance. 

Note: Not all database systems support the SELECT TOP clause. 

SQL Server / MS Access Syntax: 

SELECT TOP number\percent column_name (s) 

FROM table_name ; 

Examples on Microsoft Access: 

Products that selects the two first records from the "Customers" table 

SELECT TOP 2 * FROM Customers; 

or with percent selects the first 50% of the records from the "Customers" table: 

SELECT TOP 50 PERCENT * FROM Customers; 

MySQL Syntax: 

SELECT column_name(s) 

FROM table_name 
LIMIT number ; 

Example MySQL Syntax: 


SELECT * 

FROM Persons 
LIMIT 5; 


Oracle Syntax: 

SELECT column_name(s) 
FROM table_name 
WHERE ROWNUM <= number ; 

Example Oracle Syntax: 

Five first orders: 
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F Autocommit Rows Mo ~ \ ( Save ; ( Run ) 


SELECT * 

FROM Demo_Orders| 
WHERE ROOTUH < = 5; 


Results 


ORDERJD 

CUSTOMERJD 

ORDER_TOTAl 

ORDER_TIMEST AMP 

USERJD 

1 

7 

1090 

09/25/201 3 

2 

2 

1 

2380 

09/22/201 3 

2 

3 

2 

1640 

09/1 6/201 3 

2 

4 

5 

1090 

09/08/201 3 

2 

5 

6 

950 

09/03/201 3 

2 


Five highest orders: 


F Autocommit Rows Mo jJ & $ ( Save ) ( Run ) 


SELECT * 

FROM (SELECT * FROM Demo_OEders ORDER BY Order_Total DESC) 
WHERE ROW1IUH < = 5;| 


Results 


ORDERJD 

CUSTOMERJD 

ORDER_TOTAL 

ORDER_TIMEST AMP 

USERJD 

2 

1 

2380 

09/22/201 3 

2 

1 

7 

1890 

09/25/201 3 

2 

3 

2 

1640 

09/1 6/201 3 

2 

6 

3 

1515 

08/29/201 3 

2 

4 

5 

1090 

09/08/201 3 

2 


Three smallest orders: 
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F Autocommit Rows |io jJ & # ( Save ) ( Run ) 


SELECT * 

FROM (SELECT * EROH Demo_OrdeES ORDER BY OrdeE_Total ASC) 
WHERE ROWHUM <=3|; 


Results 


ORDERJD 

CUSTOMERJD 

ORDER_TOTAL 

ORDER_TIMEST AMP 

USERJD 

9 

2 

730 

00/06/201 3 

2 

10 

7 

370 

07/23/201 3 

2 

7 

3 

905 

00/1 9/201 3 

2 
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4.14 SQL LIKE Operator 

The LIKE operator is used to search for a specified pattern in a column. 

SQL LIKE Syntax: 

SELECT column_name(s) 

FROM table_name 

WHERE column_name LIKE pattern ; 

The following SQL statement selects all customers with a City starting with the letter "s": 


SELECT * FROM Customers 
WHERE City LIKE ' s% ' ; 


or on MS Access: 


SELECT * FROM Customers 
WHERE City LIKE 's*'; 


The following SQL statement selects all customers with a Country containing the pattern "land": 


SELECT * FROM Customers 
WHERE Country LIKE '%land%'; 


Using the NOT keyword allows you to select records that does NOT match the pattern. 

The following SQL statement selects all customers with a Country NOT containing the pattern 
"land": 


SELECT * FROM Customers 

WHERE Country NOT LIKE '%land% 1 ; 


4.14.1 SQL Wildcards 

In SQL, wildcard characters are used with the SQL LIKE operator. 


With official SQL, the wildcards are: 


Wildcard 

Description 

% 

l 

A substitute for zero or more characters 

_ 

A substitute for a single character 

[chart ist] 

Sets and ranges of characters to match 

chartist ] 

or 

[\ chartist] 

Matches only a character NOT specified within the brackets 


Tableau 4 Common SQL Wildcards 


The following SQL statement selects all customers with a City starting with any character, followed 
by "erlin": 
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SELECT * FROM Customers 
WHERE City LIKE '_erlin'; 


In MS Access the following Statement work for only one letter (but that's not standard SQL): 


SELECT * FROM Customers 
WHERE City LIKE 's?o paulo'; 


The following SQL statement selects all customers with a City starting with "b", "s", or "p": 


SELECT * FROM Customers 
WHERE City LIKE '[bsp]%'; 


The following SQL statement selects all customers with a City starting with "a", "b", or "c": 


SELECT * FROM Customers 
WHERE City LIKE ' [a-c]%'; 


The following SQL statement selects all customers with a City NOT starting with "b", "s", or "p": 


SELECT * FROM Customers 
WHERE City LIKE '[!bsp]%'; 


Or the equivalent: 


SELECT * FROM Customers 
WHERE City NOT LIKE '[bsp]%'; 


4.14.2 SQL REGEX 


With the REGEX option in MySQL, the following query: 


SELECT * FROM Customers 
WHERE City LIKE 1 s%'; 


Will be written: 


SELECT * FROM Customers 
WHERE City REGEX ,A s'; 


And: 


SELECT * FROM Customers 
WHERE City LIKE 1 [a-c]% ! ; 


Will be written: 


SELECT * FROM Customers 
WHERE City LIKE fA [a-c]'; 


The reste is about a REGEX training... 
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4.15 SQL IN Operator 

The IN operator allows you to specify multiple values in a WHERE clause. 

SQL IN Syntax: 

SELECT column_name(s) 

FROM table_name 

WHERE column_name IN ( valuel, value2, . . . ) ; 

The following SQL statement selects all customers with a City of "Paris" or "London": 


SELECT * FROM Customers 

WHERE City IN ('ParisLondon') ; 


MS Access will write the same automatically as following (but previous syntax will still 
work)...: 


SELECT * FROM Customers 

WHERE (City="Alain n ) OR (City="Albert"); 
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4.16 SQL BETWEEN and NOT BETWEEN 
Operators 

The BETWEEN operator selects values within a range. The values can be numbers, text, or dates. 
SQL BETWEEN Syntax: 

SELECT column_name(s) 

FROM table_name 

WHERE column_name BETWEEN value1 AND value2; 

The following SQL statement selects all products with a price BETWEEN 10 and 20: 


SELECT * FROM Products 
WHERE Price BETWEEN 10 AND 20; 


To display the products outside the range of the previous example, use NOT BETWEEN: 


SELECT * FROM Products 

WHERE Price NOT BETWEEN 10 AND 20; 


The following SQL statement selects all products with a price BETWEEN 10 and 20, but products 
with a CategorylD of 1,2, or 3 should not be displayed: 


SELECT * FROM Products 

WHERE (Price BETWEEN 10 AND 20) 

AND NOT CategorylD IN (1,2,3); 


The following SQL statement selects all products with a ProductName beginning with any of the 
letter BETWEEN 'C' and 'M': 


SELECT * FROM Products 

WHERE ProductName BETWEEN 'C' AND 'M'; 


The following SQL statement selects all products with a ProductName beginning with any of the 
letter NOT BETWEEN 'C' and 'M': 


SELECT * FROM Products 

WHERE ProductName NOT BETWEEN 'C' AND 'M'; 


The following SQL statement selects all orders with an OrderDate BETWEEN '04-July-1996' and '09- 
July-1996': 


SELECT * FROM Orders 

WHERE OrderDate BETWEEN #07/04/1996# AND #07/09/1996#; 
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4.17 SQL Cartesian Product 

What do you think happens if you run: 


SELECT c.CustomerName, c.CustomerlD, o.OrderlD 
FROM Customers c, Orders o 
WHERE c.CustomerID=5; 


You will then have de cartesian product of all the combinations... for sure this is not what you 
are expecting... Then see what's next about JOIN operator. 
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4.18 SQL JOIN 



SEIECT <select_list> 
FROM TableA A 
LEFT JOIN TableBB 
ON A.Key = B.Key 



SQL JOINS 



SELECT <select_list> 
FROM TableA A 
INNER JOIN TableB B 
ON A.Key = B.Key 



SEIJECT <select_list> 
FROM TableA A 
RIGHT JOIN TableB B 
ON A.Key = B.Key 



SELECT <select_list> 
FROM TableA A 
LEFT JOIN TableB B 
ON A.Key = B.Key 
WHERE B.Key IS NULL 


SELECT <sclcct_liftt> 

FROM TableA A 
FULL OUTER JOIN TableB B 
ON A.Key = B.Key 



© CL. Moffatt, 2008 


SELECT <select_list> 
FROM TableA A 
RIGHT JOIN TableB B 
ON A Key = B.Key 
WHERE A.Key IS NULI 


SELECT <select_list> 

FROM TableA A 
FULL OUTER JOIN TableB B 
ON A.Key = B.Key 
WHERE AJKey IS NULL 
OR B.Key IS NULL 


Figure 2Illustrated Common SQL Joins 

4.18.1 SQL INNER JOIN statement 

4.18.1.1 INNER JOIN with 2 tables 

The INNER JOIN keyword selects all rows from both tables as long as there is a match between the 
columns in both tables. 


SQL INNER JOIN Syntax: 

SELECT column_name (s) 

FROM table1 
INNER JOIN table2 

ON table1.column name=table2.column name; 


or: 
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SELECT column_name (s) 

FROM table1 
JOIN table2 

ON table1 . column_name=table2.column_name ; 

PS! INNER JOIN is the same as JOIN. 


INNER JOIN 



Below is a selection from the "Customers" table: 


CustomerlD 

CustomerName 

ContactName 

Address 

City 

PostalCode Country 

1 

l l 

Alfreds Futterkiste 

l 

Maria Anders 

l l 

Obere Str. 57 

1 1 

Berlin 

12209 

1 

Germany 

2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico 

D.F. 

05021 

Mexico 

3 

Antonio Moreno 
Taqueria 

Antonio 

Moreno 

Mataderos 

2312 

Mexico 

D.F. 

05023 

Mexico 


And a selection from the "Orders" table: 


OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

ShipperlD 

10308 

2 

7 

1996-09-18 

l l 

3 

10309 

37 

3 

1996-09-19 

1 

10310 

77 

8 

1996-09-20 

2 


The following SQL statement will return all customers with orders: 


SELECT Customers.CustomerName, Orders.OrderlD 
FROM Customers 
INNER JOIN Orders 

ON Customers.CustomerID=Orders.CustomerlD 
ORDER BY Customers.CustomerName; 


and compare this query with the example of the cartesian product: 


SELECT Customers.CustomerName, Customers.CustomerlD, Orders.OrderlD 
FROM Customers 
INNER JOIN Orders 

ON Customers.CustomerID=Orders.CustomerlD 
WHERE Customers.CustomerID=5; 
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4.18.1.2 INNER JOIN with 4 tables 

This is a very important example to understand!!!! 

The following SQL statement will return all customers with orders and the saler name: 


SELECT Customers.CustomerName, Orders.Orderld, OrderDetails.Quantity, 
Employees.LastName As EmployeeName 
FROM Customers 

INNER JOIN Orders 

ON Customers.CustomerlD = Orders.CustomerlD 
INNER JOIN OrderDetails 

ON OrderDetails.OrderID= Orders.OrderlD 
INNER JOIN Employees 

ON Employees.EmployeeID= Orders.EmployeelD; 


To understand the following shema will help again: 





r - 

Products 

s 



PK 

ProductlD* 

Order Details 



ProductName* v 

PF 

OrderlD* 


FK 

SuppiieriD * 

PF 

ProductID* 

1 

FK 

CategoryfD 


UnitPrice* 



QuantityPerUnit 


Quantity* 



UnitPrice 


Discount* 



UnitsInGtock 






UnitsCnOrder 


\ 

[ 


ReorderLevel ^ 





Discontinued* " 




- 



Categories 

PK 

CategorylD* 


CategoryName* 


Description 


Picture 





PK 


SupplierlD* 

CompanyName* 

ContactName 


ContactTitle 


Address 





Orders 





PK 

OrderlD* 






FK 

CustomerfD 


Customers 



FK 

FmpfoyeefD 


PK 

CustomerlD* 




OrderDate 



CompanyName* 


Shippers 



RequiredDate 



ContactName 





ShippedDate 



ContactTitle 

PK 

ShipperlD* 

Q_ i— 

FK 

SftipVia 



Address 


CompanyName* 


Freight 

_g_ 


City 

, 

Phone 



ShipName 



Region 




ShipAddress 

ShipCity 



PostalCode 

Country 




ShipRegion 



Phone 




ShipPostalCode 



Fax 




ShipCountry 
___7 





City 

Region 

PostalCode 

Country 

Phone 

Fax 

HomePage 


/ \ 

CustomerCustomerDemo 

PF 

PF 

Custon 

Custon 

nerlD* 

nerTypelD* 

> 

■c 

! 

> 


Y 


t r 


Employees 


EmployeelD* 

LastName* 

FirstName* 

Title 

TitleOfCourtesy 

BirthDate 

HireDate 

Address 

City 

Region 

PostalCode 

Country 

HomePhone 

Extension 

Photo 

Notes 

Reports Jo 
PhotoPath 


>0 -' 


Project Name: North wind 


Created: 2010-07-01 


Modified: 2010-07-02 


Author: Valon Hoti 


Copyright: 2010 @ Prishtina,KOSOVE 
Target DBMS: MS SQL Server 2005 
Diagram Name: North winds 


CustomerDemographics 


PK CustomerTypelD* 

CustomerDesc 


Region 

PK 

RegionID* 


RegionDescription* 


_ i _ * 




EmployeeT erritories 

PF 

EmployeelD* 

PF 

TerritorylD* 

Is 

_ j 


L 


>»- 


r 

Territories 

PK 

TerritorylD* 


T erritoryDescription* 

FK 

Region fD' 

V_ 

-✓ 
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We will use this query late for the study of CROSS JOIN statement. 
For information the equivalent in Microsoft Access looks like following: 


Queryl 


ft CustomerlD 
CompanyName 
ContactName 
ContactTitle 
Address 
City 
Region 
PostalCode 
Country 
Phone 
Fax 


OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

RequiredDate 

ShippedDate 

ShipVia 

Freight 

ShipName 

ShipAddress 

ShipCity 

ShipRegion 

ShipPostalCode 

ShipCountry 


Employees 

i EmployeelD 
LastName 
FirstName 
Title 

TitleOfCourtesy 

BirthDate 

HireDate 

Address 

City 

Region 

PostalCode 

Country 

HomePhone 

Extension 

Photo 

Notes 

ReportsTo 


OrderlD 
ProductID 
Unit Price 
Quantity 
Discount 


ContactName 

OrderlD 

Quantity 






Customers 

Orders 

Order Details 

Employees 















D 

D 

D 

H 

■ 

■ 

■ 






















Sort 

Show: 

Criteria: 


And the corresponding automated generated SQL: 


SELECT Customers.ContactName,. Orders.OrderlD,. [Order Details].Quantity,. Employees.LastName AS EmployeeName 
FROM (Employees INNER JOIN (Customers INNER JOIN Orders ON Customers.CustomerlD = Orders.CustomerlD) 

ON Employees.EmployeelD = Orders.EmployeelD) INNER JOIN [Order Details] ON Orders.OrderlD = [Order Details].OrderlD; 


Formatted a little bit this gives: 


SELECT Customers.ContactName, Orders.OrderlD, [Order Details].Quantity. Employees.LastName 
FROM (Employees 
INNER JOIN (Customers 
INNER JOIN Orders 

ON Customers.CustomerlD = Orders.CustomerlD) 

ON Employees.EmployeelD = Orders.EmployeelD) 

INNER JOIN [Order Details] 

ON Orders.OrderlD = [Order Details].OrderlD; 


It can be seen that the SQL generated by Microsoft Access is far from ideal ... Even if by copying 
straight into MySQL or other this code works perfectly (just need to adapt the name of one table 
and one of the fields!). 

By cons the opposite does not apply! Copying the given SQL at the beginning in Microsoft 
Access will not work (even by adapting small differences in names) !!! 
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4.18.2 SQL LEFT JOIN statement (OUTER JOIN 
Family) 

The LEFT JOIN keyword returns all rows from the left table (tablet), with the matching rows in the 
right table (table2). The result is NULL in the right side when there is no match. 

Remarks: Starting with Oracle9i, the confusing outer join syntax using the'(+)' notation has been 
superseded by ISO 1999 outer join syntax. As we know, there are three types of outer joins, left, 
right, and full outer join. The purpose of an outer join is to include non-matching rows, and the 
outer join returns these missing columns as NULL values. 

SQL LEFT JOIN Syntax: 

SELECT column_name(s) 

FROM table1 
LEFT JOIN table2 

ON table1 . column_name=table2.column_name ; 

or: 

SELECT column_name (s) 

FROM table1 

LEFT OUTER JOIN table2 

ON table1 . column_name=table2.column_name ; 

PS! In some databases LEFT JOIN is called LEFT OUTER JOIN. 

LEFT JOIN 



Below is a selection from the "Customers" table: 


CustomerlD 

CustomerName 

ContactName 

Address 

City 

PostalCode Country 

1 

l l 

Alfreds Futterkiste 

l 

Maria Anders 

l l 

Obere Str. 57 

1 1 

Berlin 

12209 

1 

Germany 

2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico 

D.F. 

05021 

Mexico 

3 

Antonio Moreno 
Taqueria 

Antonio 

Moreno 

Mataderos 

2312 

Mexico 

D.F. 

05023 

Mexico 


And a selection from the "Orders" table: 
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OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

ShipperlD 

10308 

2 

7 

1996-09-18 

3 

10309 

37 

3 

1996-09-19 

1 

10310 

77 

8 

1996-09-20 

2 


The following SQL statement will return all customers, and any orders they might have: 


SELECT Customers.CustomerName, Orders.OrderlD 
FROM Customers 
LEFT JOIN Orders 

ON Customers.CustomerID=Orders.CustomerlD 
ORDER BY Customers.CustomerName; 


The LEFT JOIN keyword will then return all the rows from the left table (Customers), even if there 
are no matches in the right table (Orders) 


CustnomerName 

OrderlD 

Alfreds Futterkiste 

1 

null 

Ana Trujillo Emparedados y helados 

10308 

Antonio Moreno Taqueria 

10365 

Around the Horn 

10355 

Around the Horn 

10383 

B's Beverages 

10289 

Berglunds snabbkop 

10278 

Berglunds snabbkop 

10280 

Berglunds snabbkop 

10384 

Blauer See Delikatessen 

null 


4.18.3 SQL RIGHT JOIN statement (OUTER JOIN 
FAMILY) 

The RIGHT JOIN keyword returns all rows from the right table (table2), with the matching rows in 
the left table (tablel). The result is NULL in the left side when there is no match. 

SQL RIGHT JOIN Syntax: 

SELECT column_name (s) 

FROM tablel 
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RIGHT JOIN table2 

ON table1 . column_name=table2.column_name ; 

or: 

SELECT column_name(s) 

FROM table1 

RIGHT OUTER JOIN table2 

ON table1 . column_name=table2.column_name ; 

PS! In some databases RIGHT JOIN is called RIGHT OUTER JOIN. 


RIGHT JOIN 



Below is a selection from the "Orders" table: 


OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

ShipperlD 

10308 

2 

7 

1996-09-18 

1 1 
3 

10309 

37 

3 

1996-09-19 

1 

10310 

77 

8 

1996-09-20 

2 


And a selection from the "Employees" table: 


EmployeelD LastName 

FirstName 

BirthDate 

Photo 

Notes 

1 

1 1 

Davolio 

l 

Nancy 

12/8/1968 

1 1 

EmpIDl.pic 

Education includes a BA in 
psychology. 

2 

Fuller 

Andrew 

2/19/1952 

EmpID2.pic 

Andrew received his BTS 
commercial and.... 

3 

Leverling 

Janet 

8/30/1963 

EmpID3.pic 

Janet has a BS degree in 
chemistry.... 








The following SQL statement will return all employees, and any orders they have sell: 


SELECT Orders.OrderlD, Employees.FirstName 
FROM Orders 

RIGHT JOIN Employees 

ON Orders.EmployeeID=Employees.EmployeelD 
ORDER BY Orders.OrderlD; 


For the exemple database of ORACLE Server this will be: 
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F Autocommit Rows |io T\ & ( Save 


SELECT DEM0_0RDERS.0RDER_ID, DEM0_CUST0MERS.CUST_LAST_NAHE 

FROM DEH0_0RDERS 

RIGHT JOIN DEMO_CUSTOHERS 

ON DEMO_ORDERS.CUSTOHER_ID=DEHu_CUSTOHERS.CUSTOHER_ID 
ORDER BY DEMO_ORDERS.ORDER_ID;| 


or its equivalent (but less intuitive to read): 


SELECT Orders.OrderlD, Employees.FirstName 
FROM Employees 
LEFT JOIN Orders 

ON Orders.EmployeeID=Employees.EmployeelD 
ORDER BY Orders.OrderlD; 


This will return: 


OrderlD 

FirstName 

1 

Adam 

10248 

Steven 

10249 

Michael 

10250 

Margaret 

10251 

Janet 


As you can see Adam did never sell anything but is still visible. Try now: 


SELECT Orders.OrderlD, Employees.FirstName 

FROM Orders 

LEFT JOIN Employees 

ON Orders.EmployeeID=Employees.EmployeelD 
ORDER BY Orders.OrderlD; 


and you will see that you have then only employees that did sell something 
(Adam will not be visible anymore). 

You seem to be asking, "If I can rewrite a RIGHT OUTER JOIN using LEFT 
OUTER JOIN syntax then why have a RIGHT OUTER JOIN syntax at all?" I think 
the answer to this question is, because the designers of the language 
didn't want to place such a restriction on users (and I think they would 
have been criticized if they did), which would force users to change the 
order of tables in the FROM clause in some circumstances when merely 
changing the join type. 

4.18.4 SQL FULL OUTER JOIN statement [OUTER 
JOIN FAMILY) 


The FULL OUTER JOIN keyword returns all rows from the left table (tablet) and from the right table 
(table2). 
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The FULL OUTER JOIN keyword combines the result of both LEFT and RIGHT joins. 
SQL FULL OUTER JOIN Syntax: 

SELECT column_name (s) 

FROM tablei 

FULL OUTER JOIN table2 

ON tablel.column name=table2.column name; 


FULL OUTER JOIN 



MySQL & Microsoft Access lacks support for FULL OUTER JOIN!!! 

Below is a selection from the "Customers" table: 


CustomerlD 

CustomerName 

ContactName 

Address 

City 

PostalCode Country 

1 

l l 

Alfreds Futterkiste 

l 

Maria Anders 

l l 

Obere Str. 57 

1 1 

Berlin 

12209 

1 

Germany 

2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico 

D.F. 

05021 

Mexico 

3 

Antonio Moreno 
Taqueria 

Antonio 

Moreno 

Mataderos 

2312 

Mexico 

D.F. 

05023 

Mexico 


And a selection from the "Orders" table: 


OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

ShipperlD 

10308 

2 

7 

1996-09-18 

3 

10309 

37 

3 

1996-09-19 

1 

10310 

77 

8 

1996-09-20 

2 


The following SQL statement selects all customers, and all orders: 


SELECT Customers.CustomerName, Orders.OrderlD 

FROM Customers 

FULL OUTER JOIN Orders 

ON Customers.CustomerID=Orders.CustomerlD 
ORDER BY Customers.CustomerName; 


that will result in on the W3Schools website: 
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CustomerName 

OrderlD 

I 

Alfreds Futterkiste 


Ana Trujillo Emparedados y helados 

10308 

Antonio Moreno Taqueria 

10365 


10382 


10351 




In Oracle it will give you: 


MAutocommit Rows | 10 T j & $ ( Save ) ( Run ) 


SELECT Orders. 

FROM Customers 

FULL OUTER JOIN Orders ON Customers ,^^^j^JJ=Orders .MSMG 
ORDER BY Customers.^j^JJ^j 




Results 

History 


CQNTACTMAME 

OR PER ID 

Alejandra Cam i no 

10917 

Alejandra Cam i no 

11013 

Alejandra Camino 

10282 

Alejandra Camino 

10306 

Alejandra Camino 

10281 

Alexander Feuer 

10575 

Alexander Feuer 

10699 

Alexander Feuer 

10277 

Alexander Feuer 

10779 

Alexander Feuer 

10945 

More than 10 rows available. Increase rows selector to view more rows. 

10 rows returned in 0.00 seconds 

Download 


To do the same in mySQL you will need (enjoy not being on Oracle)...: 
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SELECT 

Customers.CustomerName, Orders.OrderlD 

FROM 

Customers 

LEFT JOIN 



Orders 


ON 

Customers.CustomerID=Orders.CustomerlD 

r 

UNION . 

ALL 


SELECT 

NULL, OrderlD 

FROM 

orders 


WHERE 

OrderlD 

/ 

NOT IN 


\ 

SELECT 

CustomerlD 


FROM 

) ; 

Customers 


I give you imagine how to deal with multiple FULL JOINS in mySQL looks like... 

4.18.5 SQL SELF JOIN (circular join) like syntax 

While self-joins (also named "circular join" or "auto join") rarely are used on a normalized 
database, you can use them to reduce the number of queries that you execute when you compare 
values of different columns of the same table. 

For this example, first create the following table structure in Oracle: 


F Autocommit Rows |io jd & ( Save 


CREATE TABLE hier_emp1oyees ( 
employeeNumber number(11), 
lastName varchar(50), 
firstWame varchar(50), 
extension varchar(ID), 
email varchar(100), 
officeCode varchar(10), 
reportsTo number(11), 
jobTitle varchar(50)); 


and insert following datas (with the horrible Oracle Syntax): 

INSERT ALL 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,jobTitle) values 
(1002, 'Murphy', 'Diane' , 'x5800', 'dmurphy@classicmodelcars.com', '1',NULL, 'President') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,j obTitle) values 
(1056, 'Patterson', 'Mary', 'x4611', 'mpatterso@classicmodelcars.com', '1' , 1002, 'VP Sales') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,j obTitle) values 
(1076, 'Firrelli', 'Jeff', 'x9273', 'jfirrelli@classicmodelcars.com', 'l', 1002, 'VP Marketing') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,j obTitle) values 
(1088, 'Patterson', 'William', 'x4871', 'wpatterson@classicmodelcars.com', '6', 1056, 'Sales Manager (APAC) ') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,j obTitle) values 
(1102, 'Bondur', 'Gerard', 'x5408', 'gbondur@classicmodelcars.com', '4',1056, 'Sale Manager (EMEA) ') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,jobTitle) values 
(1143, 'Bow', 'Anthony', 'x5428', 'abow@classicmodelcars.com', '1', 105 6, 'Sales Manager (NA) ') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,jobTitle) values 
(1165, 'Jennings', 'Leslie', 'x3291', '1jennings@classicmodelcars.com', '1',1143, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode, reportsTo, jobTitle) values 
(1166, 'Thompson', 'Leslie', 'x4065', 'lthompson@classicmodelcars.com', '1',1143, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,j obTitle) values 
(1188, 'Firrelli', 'Julie', 'x2173', 'j firrelli@classicmodelcars.com', '2',1143, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,j obTitle) values 
(1216, 'Patterson', 'Steve', 'x4334', 'spatterson@classicmodelcars.com', '2',1143, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo,j obTitle) values 
(128 6, 'Tseng' , 'Foon Yue' , 'x2248' , 'ftseng@classicmodelcars.com', '3',1143, 'Sales Rep') 
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INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1323,'Vanauf','George' ,'x4102','gvanauf@classicmodelcars.com','3',1143,'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1337, 'Bondur', 'Loui' , 'x6493', 'lbondur@classicmodelcars.com', '4',1102, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(137 0, 'Hernandez' , 'Gerard' , 'x2028', 'ghernande@classicmodelcars.com', '4',1102, 'Sales Rep') 
INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1401, 'Castillo', 'Pamela', 'x2 759', 'pcastillo@classicmodelcars.com', '4 ' ,1102, 'Sales Rep') 
INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode, reportsTo, 
(1501, 'Bott', 'Larry' , 'x2311' , 'lbott@classicmodelcars.com', '7' , 1102, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1504, 'Jones', 'Barry', 'xl02', 'bjones®classicmodelcars.com', '7',1102, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1611, 'Fixter', 'Andy', 'xlOl', 'afixter@classicmodelcars.com', '6',1088, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1612,'Marsh','Peter','xl02','pmarsh@classicmodelcars.com','6',1088,'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1619, 'King', 'Tom', 'xl03', 'tking@classicmodelcars.com', '6',1088, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension, email, officeCode, reportsTo, 
(1621, 'Nishi', 'Mami', 'xlOl' , 'mnishi@classicmodelcars.com', '5', 1056, 'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(1625,'Kato','Yoshimi','xl02','ykato@classicmodelcars.com','5',1621,'Sales Rep') 

INTO hier_employees(employeeNumber,lastName,firstName,extension,email,officeCode,reportsTo, 
(17 02, 'Gerard', 'Martin', 'x2312', 'mgerard@classicmodelcars.com', '4',1102, 'Sales Rep') 

SELECT * FROM dual; 


j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 

j obTitle) 

values 


You will have something like this: 


EDIT 

EMPLOYEENUMBER 

LASTNAME 

FIRSTNAME 

EXTENSIOI 

N EMAIL 

OFFICECODE 

REPORTSTO 

JOBTITLE 

St 

1002 

Murphy 

Diane 

X5800 

dmurphy@classicmodelcars.com 

1 


President 

St 

1056 

Patterson 

Mary 

X4611 

mpatterso@classicmodelcars.com 

1 

1002 

VP Sales 

St 

1076 

Firrelli 

Jeff 

X9273 

jfirrelli@classicmodelcars.com 

1 

1002 

VP Marketing 

St 

1088 

Patterson 

William 

X4871 

wpatterson@classicmodelcars.com 

6 

1056 

Sales Manager (APAC) 

St 

1102 

Bondur 

Gerard 

X5408 

gbondur@classicmodelcars.com 

4 

1056 

Sale Manager (EMEA) 

St 

1143 

Bow 

Anthony 

X5428 

abow@classicmodelcars.com 

1 

1056 

Sales Manager (NA) 

St 

1165 

Jennings 

Leslie 

X3291 

ljennings@classicmodelcars.com 

1 

1143 

Sales Rep 

St 

1166 

Thompson 

Leslie 

X4065 

lthompson@classicmodelcars.com 

1 

1143 

Sales Rep 

St 

1188 

Firrelli 

Julie 

x2173 

jfirrelli@classicmodelcars.com 

2 

1143 

Sales Rep 

St 

1216 

Patterson 

Steve 

X4334 

spatterson@classicmodelcars.com 

2 

1143 

Sales Rep 

St 

1286 

Tseng 

Foon Yue 

X2248 

ttseng@classicmodelcars.com 

3 

1143 

Sales Rep 

St 

1323 

Vanauf 

George 

x4102 

gvanauf@classicmodelcars.com 

3 

1143 

Sales Rep 

St 

1337 

Bondur 

Loui 

X6493 

lbondur@classicmodelcars.com 

4 

1102 

Sales Rep 

St 

1370 

Hernandez 

Gerard 

X2028 

ghernande@classicmodelcars.com 

4 

1102 

Sales Rep 

St 

1401 

Castillo 

Pamela 

X2759 

pcastillo@classicmodelcars.com 

4 

1102 

Sales Rep 


uuu£sb 1 . IS nfl? i 


In the employees table, we store not only employee's data but also organization structure data. 
The REPORTSTO column is used to determine the manager ID of an employee. 

In order to get the whole organization structure, we can join the HIER_EMPLOYEES table to itself 
using the EMPLOYEENUMBER and REPORTSTO columns. 

P Autocommit Rows ho & 4? ( Save j ( Run ) 


SELECT El.LASTNAME AS EMPLOYEE, E2. LASTNAME AS MANAGER 
FROM hier_employees El, hier_employees E2 
WHERE E1.REP0RTST0=E2.EMPLOYEENUMBER; 


that will result in: 


- 72/350 - 















Vincent ISOZ 


Structured Query Language/SQL 


EMPLOYEE 

MANAGER 


Fimelli 

Murphy 

Patterson 

Murphy 

Nishi 

Patterson 

Bow 

Patterson 

Bondur 

Patterson 

Patterson 

Patterson 

King 

Patterson 

Marsh 

Patterson 

Finer 

Patterson 

Gerard 

Bondur 

Jones 

Bondur 

Bott 

Bondur 

Castillo 

Bondur 

Hernandez 

Bondur 

Bondur 

Bondur 

\^nauf 

Bow 

Tseng 

Bow 

Patterson 

Bow 

Fimelli 

Bow 

Thompson 

Bow 

Jennings 

Bow 

Kato 

Nishi 


But the Top Manager is missing... Using the following syntax: 

P Autocommit Rows ho jJ 0 & ( Save 


SELECT m.LASTWAME AS EMPLOYEE, e . LASTWAME AS MANAGER 
reOH hier_emploYees e 

LEFT JOIN hi er_emp1 o yee s m ON m.EHPL0YEENUMBER= e. RE PORTSTO; 


we get the improved result (now shown with all rows): 
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Murphy 

Fimelli 

Murphy 

Patterson 

Patterson 

Hishi 

Patterson 

Bow 

Patterson 

Bondur 

Patterson 

Patterson 

Patterson 

King 

Patterson 

Marsh 

Patterson 

Firter 

Bondur 

Gerard 

Bondur 

Jones 

Bondur 

Bott 

Bondur 

Castillo 

Bondur 

Hernandez 

Bondur 

Bondur 

Bow 

V^nauf 

Bow 

Tseng 

Bow 

Patterson 

Bow 

Fimelli 

Bow 

Thompson 

Bow 

Jennings 

Hishi 

Kato 

Murphy 


4.18.5.1 SQL CONNECT BY hierarchical queries 

If a table contains hierarchical data, then you can select rows in a hierarchical order using the 
hierarchical query clause. 

This is especially useful for: 

• Orgcharts! 

• Project Gantt Plannings! 

• MindMaps! 

• Forum threads! 


Consider the following table for a basic example: 
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EMP 

Data 


Query Count Rows Insert Row 


EDIT 

EMPNO 

ENAME 

JOB 

MGR 

HIREDATE 

SAL 

COMM 

DEPTNO 

0T 

7839 

KING 

PRESIDENT 

- 

11/1 7/1981 

5000 

- 

10 

E? 

7698 

BLAKE 

MANAGER 

7839 

05/01/1 981 

2850 

- 

30 


7782 

CLARK 

MANAGER 

7839 

06/09/1 981 

2450 

- 

10 

sr 

7566 

JONES 

MANAGER 

7839 

04/02/1 981 

2975 

- 

20 

f? 

7788 

SCOTT 

ANALYST 

7566 

12/09/1 982 

3000 

- 

20 

e? 

7902 

FORD 

ANALYST 

7566 

12/03/1 981 

3000 

- 

20 

f? 

7369 

SMITH 

CLERK 

7902 

12/1 7/1980 

800 

- 

20 

i? 

7499 

ALLEN 

SALESMAN 

7698 

02/20/1 981 

1600 

300 

30 

e? 

7521 

WARD 

SALESMAN 

7698 

02/22/1 981 

1250 

500 

30 

sr 

7654 

MARTIN 

SALESMAN 

7698 

09/28/1 981 

1250 

1400 

30 

e? 

7844 

TURNER 

SALESMAN 

7698 

09/08/1 981 

1500 

0 

30 

E? 

7876 

ADAMS 

CLERK 

7788 

01/1 2/1983 

1100 

- 

20 

sr 

7900 

JAMES 

CLERK 

7698 

12/03/1 981 

950 

- 

30 

sr 

7934 

MILLER 

CLERK 

7782 

01/23/1 982 

1300 

- 

10 








row(s) 1 

- 14 of 14 


The following query will create the complete structure of employees from the president to the 
bottom down employee: 

F Autocommit Rows |20 & # ( Save 

SELECT e.ename Organigramme 
FROM emp E 

START WITH e.mgr IS NULL 
connect by E.HGR = prior E.EHPNO; 
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Results 


BE 


KING 

JONES 

SCOTT 

ADAMS 

FORD 

SMITH 

BLAKE 

ALLEN 

WARD 

MARTIN 

TURNER 

JAMES 

CLARK 

MILLER 


or in a prettier way: 


P Autocommit Rows |ao jJ & $ ( Save ) ( Run ) 


SELECT LPAD(E.EName,LENGTH(E.EName) + (LEVEL-1)*3, 1 + 1 ) "Horizontal Orgchart" 
FROM Emp E 

WHERE E. EName O 'BLAKE' 

START WITH E.Hgr IS NULL 
COHMECT BY E.Hgr = PRIOR E.EmpNo|; 


SELECT LPAD(ENAME, LENGTH(ENAME) + ( LEVEL-1)*3,'+') "Horizontoal Orgchart" FROM mydata 
WHERE ENAMEo'BLAKE' START WITH MGR IS NULL CONNECT BY MGR=PRIOR EMPNO 
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Results 



KING 

+++JONES 


++++++SCOTT 

+++++++++ADAMS 

++++++FORD 

+++++++++SMITH 

++++++ALLEN 

++++++WARD 

++++++MARTIN 

++++++TURNER 

++++++JAMES 

+++CLARK 

++++++MILLER 


or for a partial orgchart: 


P Autocommit Rows I ao ^ I & C Save j( ^ Run j 

SELECT LPAT(E.EHame,LENGTH(E.EHame) + (LEVEL-1)*3, 1 + 1 ) "Horizontal Orgchart" 
FROM Emp E 

START WITH E. EName = 'ADAHS' 

CONNECT BY E.EmpNo = PRIOR E.Hgr|; 


Results 


Horizontal Orgchart 


ADAMS 

+++SCOTT 

++++++JONES 

+++++++++KING 


or another mor complicated way: 
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W Autocommit Rows |2Q jJ & 4 ? ( Save ) ( Run ) 


SELECT EName AS Employee, 

LEVEL, SYS_CONNECT_BY_PATH (Ename, V) AS Path 
FROM Emp 

WHERE Level <= 3 AMD Dept Wo = 10 
START WITH EName = 'KING' 

CONNECT BY PRIOR EmpNo = Hgr ANT Level <= 4; 


Results 


EMPLOYEE 

LEVEL 

PATH 

KING 

1 

/KING 

CLARK 

2 

/KING/CLARK 

MILLER 

3 

/KING/CLARK/MILLER 


they are other CONNECT BY statement available in Oracle... for more see on Google. 


4.18.6 SQL CROSS JOIN syntax 

The following plain cross query returns all possible combinations of Customers and Suppliers 
(then the total number of rows of the result will be the multiplication of the rows of the two, three, 
... tables used for the query): 


SELECT CustomerName, ShipperName FROM Customers CROSS Join Shippers 


This is equivalent to the ANSI SQL: 1989 syntax: 


SELECT CustomerName, ShipperName 
FROM Customers, Shippers 


Remark: CROSS JOIN is not available in MS Access 

You won't found very interesting example of this query in books for non-statisticians but remember 
that we saw in the Stastics coures how to proceed to a chi-2 test of independence using a cross 
table and this is the case where such query can be very useful to link the resulting view to a 
statistical software. 

This type of query can also be used to generate a table with a combinations of vendors names and 
sales dates to make statistical forecasting for each vendor with all existing dates (see Quantitative 
Finance course). 

For an example consider first the following query on the W3 School website: 


SELECT Customers.CustomerName, Employees.LastName As EmployeeName, 
Sum(OrderDetails.Quantity)AS SumQuantity 
FROM Customers 

INNER JOIN Employees 
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ON Employees.EmployeelD^ Orders.EmployeelD 

INNER JOIN OrderDetails 

ON OrderDetails.OrderID= Orders.OrderlD 

INNER JOIN Orders 

ON Customers.CustomerlD = Orders.CustomerlD 

GROUP BY Customers.CustomerName, Employees.LastName 

ORDER BY Customers.CustomerName; 

This will give: 

CustomerName 

EmployeeName 

SumQuantity 

l 

Ana Trujillo Emparedados y helados 

l 

King 

6 

Antonio Moreno Taqueria 

Leverling 

24 

Around the Horn 

Callahan 

55 

Around the Horn 

Suyama 

50 

B's Beverages 

King 

39 

Berglunds snabbkop 

Callahan 

64 

Berglunds snabbkop 

Fuller 

62 

Berglunds snabbkop 

Leverling 

43 

Blondel pere et fils 

Buchanan 

80 

Blondel pere et fils 

Fuller 

50 

Blondel pere et fils 

Leverling 

99 


And now to make a contingency table of Customers with Employees and Quantity we have: 


SELECT Customers.CustomerName, Employees.LastName As EmployeeName, 
ifnull(Sum(OrderDetails.Quantity), 0) AS SumQuantity 
FROM Customers 

CROSS JOIN Employees 

LEFT OUTER JOIN Orders ON Orders.EmployeeID=Employees.EmployeelD AND 
Orders.CustomerID=Customers.CustomerlD 

LEFT OUTER JOIN OrderDetails ON OrderDetails.OrderID=Orders.OrderlD 
GROUP BY Customers.CustomerName, Employees.LastName 
ORDER BY Customers.CustomerName 


Or (it's the same): 


SELECT Customers.CustomerName, Employees.LastName As EmployeeName, 
ifnull(Sum(OrderDetails.Quantity),0) AS SumQuantity 
FROM Customers 

CROSS JOIN Employees 

LEFT JOIN Orders ON Orders.EmployeeID=Employees.EmployeelD AND 
Orders.CustomerID=Customers.CustomerlD 

LEFT JOIN OrderDetails ON OrderDetails.OrderID=Orders.OrderlD 
GROUP BY Customers.CustomerName, Employees.LastName 
ORDER BY Customers.CustomerName; 


This will give: 
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CustomerName 

EmployeeName 

SumQuantity 

I 

Alfreds Futterkiste 

I 

Buchanan 

0 

Alfreds Futterkiste 

Callahan 

0 

Alfreds Futterkiste 

Davolio 

0 

Alfreds Futterkiste 

Dodsworth 

0 

Alfreds Futterkiste 

Fuller 

0 

Alfreds Futterkiste 

King 

0 

Alfreds Futterkiste 

Leverling 

0 

Alfreds Futterkiste 

Peacock 

0 

Alfreds Futterkiste 

Suyama 

0 

Alfreds Futterkiste 

West 

0 

Ana Trujillo Emparedados y helados 

Buchanan 

0 

Ana Trujillo Emparedados y helados 

Callahan 

0 

Ana Trujillo Emparedados y helados 

Davolio 

0 

Ana Trujillo Emparedados y helados 

Dodsworth 

0 

Ana Trujillo Emparedados y helados 

Fuller 

0 

Ana Trujillo Emparedados y helados 

King 

6 

Ana Trujillo Emparedados y helados 

Leverling 

0 

Ana Trujillo Emparedados y helados 

Peacock 

0 

Ana Trujillo Emparedados y helados 

Suyama 

0 

Ana Trujillo Emparedados y helados 

West 

0 

Antonio Moreno Taqueria 

Buchanan 

0 

Antonio Moreno Taqueria 

Callahan 

0 

Antonio Moreno Taqueria 

Davolio 

0 

Antonio Moreno Taqueria 

Dodsworth 

0 

Antonio Moreno Taqueria 

Fuller 

0 

Antonio Moreno Taqueria 

King 

0 

Antonio Moreno Taqueria 

Leverling 

24 

Antonio Moreno Taqueria 

Peacock 

0 

Antonio Moreno Taqueria 

Suyama 

0 


- 80/350 - 






Vincent ISOZ 


Structured Query Language/SQL 


Antonio Moreno Taqueria 

West 

0 

Around the Horn 

Buchanan 

0 

Around the Horn 

Callahan 

55 

Around the Horn 

Davolio 

0 

Around the Horn 

Dodsworth 

0 

Around the Horn 

Fuller 

0 

Around the Horn 

King 

0 

Around the Horn 

Leverling 

0 

Around the Horn 

Peacock 

0 

Around the Horn 

Suyama 

50 

Around the Horn 

West 

0 

B's Beverages 

Buchanan 

0 

B's Beverages 

Callahan 

0 

B's Beverages 

Davolio 

0 

B's Beverages 

Dodsworth 

0 

B's Beverages 

Fuller 

0 

B's Beverages 

King 

39 

B's Beverages 

Leverling 

0 

B's Beverages 

Peacock 

0 

B's Beverages 

Suyama 

0 

B's Beverages 

West 

0 

Berglunds snabbkop 

Buchanan 

0 

Berglunds snabbkop 

Callahan 

64 

Berglunds snabbkop 

Davolio 

0 

Berglunds snabbkop 

Dodsworth 

0 

Berglunds snabbkop 

Fuller 

62 


or the equivalent in Oracle will give: 
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0 Autocommit Rows 10 v I 4 ? 4 ? i. Save ,i v Run 1 

SELECT c.CustLastName, u.User_Mame, SUM(o.Order Total) AS Grand_Total 
FROM Derao_Customers c 
CROSS JOIN Demo_Users u 

LEFT JOIN DemoQrders o ON c . Customer_Id = o.Customer Id AND o.User_Id =* u.User_Id 
GROUP BY c. Cust_Last_Name, u . User_Name 
ORDER BY Gust Last Name; 


Results 


C U S T_LAST_M AM E 

USER_NAME 

GRAND_TOTAL 

Bradley 

ADMIN 

- 

Bradley 

DEMO 

2760 

Dulles 

ADMIN 

2380 

Dulles 

DEMO 

- 

Hartsfield 

ADMIN 

730 

Hartsfield 

DEMO 

1640 

JOBS 

ADMIN 

- 

JOBS 

DEMO 

- 

LaGuardia 

ADMIN 

- 

LaGuardia 

DEMO 

1090 


4.18.7 Exercise about a mixture of various joins in 
only one query 

Here the purpose will be to understand and reproduce the following query: 
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MAutocommit Rows | 10 ; & \ Save } { Run ) 


SELECT Customers.ContactName, Orders.OrderlD, sum{Order_Details.Quantity) AS Total, DT.GrandTotal AS GrandTotal, 
Employees.LastMame AS Employee 
FROM Customers 

FULL OUTER JOIN Orders ON Customers.CustomerID=Orders.CustomerlD 
LEFT OUTER JOIN 0rder_0etails ON Orders. 0rderID=0rder_0etai.ls. ORDERID 

LEFT OUTER JOIN {SELECT Customers.ContactName, suim{Order_Details.Quantity) AS GrandTotal FROM Customers 
FULL OUTER JOIN Orders ON Customers.CustomerID=Orders.CustomerlD 
LEFT OUTER JOIN Order_Oetails ON Orders.OrderlD=Order_Details.ORDERID 
GROUP BY Customers.ContactName 

ORDER BY Customers.ContactName) DT ON DT.ContactName=Customers.ContactName 
RIGHT OUTER JOIN Employees ON Employees.EmployeeID=Orders.EmployeelD 
GROUP BY Customers.ContactName, Orders.OrderlD, DT.GrandTotal, Employees.LastName] 

ORDER BY Customers.ContactName; 


Results Explain 


CONTACTNAME 

ORDERID 

TOTAL 

GRANDTOTAI 

L EMPLOYE 

Alejandra Cam i no 

10 281 

11 

91 

Peacock 

Alejandra Cam i no 

10282 

8 

91 

Peacock 

Alejandra Cam i no 

10306 

25 

91 

Davolio 

Alexandra Camino 

10917 

11 

91 

Peacock 

Alejandra Cam i no 

11013 

30 

91 

Fuller 

Alexander Feuer 

10277 

32 

172 

Fuller 

Alexander Feuer 

10575 

58 

172 

Buchanan 

Alexander Feuer 

10699 

12 

172 

Leverling 

Alexander Feuer 

10779 

40 

172 

Leverling 

Alexander Feuer 

10945 

30 

172 

Peacock 

More than 10 rows available. Increase rows selector to view more rows. 


10 rows returned in 0.13 seconds 


Download 


4.18.8 SQL INTERSECT syntax 

The SQL INTERSECT query allows you to return the results of 2 or more "select" queries. However, it 
only returns the rows selected by all queries. If a record exists in one query and not in the other, it will 
be omitted from the INTERSECT results. 

Each SQL statement within the SQL INTERSECT query must have the same number of fields in the 
result sets with similar data types. 

The syntax for the SQL INTERSECT query is: 

select fieldl, field2, . field_n 

from tables 

INTERSECT 

select fieldl, field2, . field_n 
from tables; 

As an example, we have using the W3School website the possibility to obtain all customers ID that 
have made an order: 


SELECT Customerld FROM Customers 

INTERSECT 

SELECT Customerld 

FROM Orders; 


in other words: if a Customld appears in both the Customers and Orders table, it would appear in your 
result set. 


- 83/350 - 



















Vincent ISOZ 


Structured Query Language/SQL 


This is equivalent to an INNER JOIN with a GROUP but the INNER JOIN solution is more flexible 
because you can take the columns you want!: 


SELECT Customers.CustomerlD 
FROM Customers 
INNER JOIN Orders 

ON Customers.CustomerID=Orders.CustomerlD 
GROUP BY Customers.CustomerlD; 


or more efficient with a DISTINCT (useful for MS Access): 


SELECT DISTINCT Customers.CustomerlD 
FROM Customers 
INNER JOIN Orders 

ON Customers.CustomerID=Orders.CustomerlD; 


4.18.9 SQL MINUS syntax 

The SQL MINUS query returns all rows in the first SQL SELECT statement that are not returned in the 
second SQL SELECT statement. 

Each SQL SELECT statement within the SQL MINUS query must have the same number of fields in 
the result sets with similar data types. 

The syntax for the SQL MINUS query is: 

select fieldl, field2, ... field_n 

from tables 

MINUS 

select fieldl, field2, ... field_n 
from tables; 

We can't use the MINUS statement on the W3School webiste. We will then focus with a small example 
on Oracle. 

First in Oracle create a new customer in the customer table: 


| Tables zl 

[P l« 


APEX$ACL 

APEX$WS FILES 

APEX$WS HIST OR Y 

APEX$WS LINKS 

APEX$WS NOTES 

APEX$WS ROWS 

apex$ws tags 

APEX$WS WEBPG SECTIONS 

APEX$WS WEBPG SECTION HIST( 

DEMO CUST OMERS 

DEMO ORDERS 

DEMO_ORDERJTEMS 

DEMO_PRODUCT_INF 0 

DEMO_STATES 

DEMOJJSERS 

DEPT 


EMP 


DEMOCUSTOMERS 

le Data Indexes Modi 





You will have then a new customer: 
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ORACLE' Application Express 



Home SQL Workshop Object Browser Schema ! 


Tables 

1 

m 

AP EX$AC L 

APEX$WS FILES 

AP EXJ!WS H ISTO RY 

APEX$WS LINPS 

APEX$WS NOTES 

APEX$WS ROWS 

AP EX£WS TAGS 

AP E££WS WEH PG SECTIO NS 

AP K$WS WEH PG SECTIO N H 1ST 

□EMO CU STUMERS 

DEMO ORDERS 

D EM0 0 R D ER ITEMS 

D EMO P ROD UCT IN FO 

DEMO STATES 

DEUO USERS 

DEPT 

EMP 

_1. 


DEM 0_C U STO M E R S 


Create * 


Table 

Data 

Indexes Model Constraints 

Grants Statistics 

Ul Defaults Triggers Dependencies SQL 


— 









ContRows ItfertRow 












EDIT 

CUJ 

TOMERJD C U ST_F 1R ST_N AM 

E C U ST_LAST_NAM E C U ST_STR E ET_AD D R E S SI CUST_STREET_ADDRESS2 

CUST_CITY 

CUST_STATE 


1 

John 

Dulles 

45020 Aviation Drive 

Sterling 

VA 

-j? 

2 

William 

Hartsfield 

6000 North Terminal 

Parkway 

Atlanta 

GA 

-%> 

3 

Edward 

Logan 

1 Harborside Drive 

&st 

Boston 

MA 

~7 

4 

Edward "Butch" 

OHare 

10000 West OHare 

Chicago 

IL 

-& 

5 

Fiorello 

LaGuardia 

Hangar Center Third Floor 

Flushing 

NY 

->■ 

6 

Albert 

Lambert 

10701 Lambert International 

Blvd. 

St. Louis 

MO 

sr 

7 

Eugene 

Bradley 

Sohoephoester Road 

Windsor 

Looks 

CT 

Z 

21 

Vincent 

ISOZ 

22 Cheimin de Chandieu 

Lausanne 

VD 

i ■ 




Now run the following query: 


P Autocommit Rows |io jJ & 4? ( Save ) ( Run ) 


SELECT Customer_Id 
FROM Demo_Cust.omers 
MINUS 

SELECT Customer_Id 
FROM Demo Orders; 


Results 


CUSTOMER ID 


21 


This can also be done with a LEFT OUTER JOIN (useful for MS Access for example) without the 
limitation of MINUS statement (possibility to take the columns you want): 
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P Autocommit Rows |io Tj & & (. Save ;( Run ) 


SELECT DISTINCT Demo_Cust.omei:s. Customec_Id 

FROM Demo_Customei:s LEFT OUTER JOIN Demo_Oi:dei:s ON Demo_Customers. Customer_Id = Demo_Otdei:s. Customer_Id 
WHERE D emo_0i: decs. Cus tome r_Id IS NULL; 


Results I 


CUSTOMERJD 


21 
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4.19 SQL Nested Queries (Subqueries/Multiple 
Layers Queries) 

A subquery is another powerful way of using SQL queries. One SQL statement can be embedded in 
another SQL statement. 

A subquery is a SELECT statement within another SQL statement. The SQL statement can be 
SELECT, WHERE clause, FROM clause, JOIN, INSERT, UPDATE, DELETE, SET, DO, or another 
subquery. 

The query that contains the subquery is normally called outer query and the subquery itself is 

called inner query. 

If the subquery returns only one value, we speak about "single value subquery" or "scalar 
subquery". 

If the subquery returns multiple values, we speak about "row subquery". 

Advantages of using subquery 

• Subqueries structure a complex query into isolated parts so that a complex query can be 
broken down into a series of logical steps for easy understanding and code maintenance. 

• Subqueries allow you to use the results of another query in the outer query. 

• In some cases, subqueries can replace complex joins and unions and subqueries are easier 
to understand. 

Disadvantages of using subquery 

When subquery is used, the database server (actually the query optimizer) may need to perform 
additional steps, such as sorting, before the results from the subquery are used. If a query that 
contains subqueries can be rewritten as a join, you should use join rather than subqueries. This is 
because using join typically allows the query optimizer to retrieve data in the most efficient way. In 
other words, the optimizer is more mature for MySQL for joins than for subqueries, so in many 
cases a statement that uses a subquery can be executed more efficiently if you rewrite it as a join. 

Rules that govern the use of subqueries 

• A subquery must always appear within parentheses. 

• You can embed a subquery inside another one. You can have as many level as you need. 

• If the outer query expects a single value or a list of values from the subquery, the 
subquery can only use one expression or column name in its select list. 

• When you use the result from a subquery to join a table in a JOIN operation, no index can 
be used on the join column(s). This is because subquery first generates result on the fly 
and then the result is used in the join. 
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4.19.1 Scalar subqueries (single-value subquery) 
examples 

When the subquery returns a single value, the subquery is only evaluated once and then the 
value is returned to outer query to use. This kind of subqueries are also known as single-value 
subquery or scalar subquery. 

This query returns data for all customers and their orders where the orders were shipped on 
the most recent recorded day. 


SELECT OrderlD, CustomerlD 
FROM Orders 

WHERE OrderDate=(SELECT MAX(OrderDate) FROM ORDERS); 


This query returns all products whose unit price is greater than average unit price. 


SELECT DISTINCT ProductName, Price 
FROME Products 

WHERE Price> (SELECT AVG(UnitPrice) FROM Products) 
ORDER BY UnitPrice DESC; 


4.19.2 Column subqueries (multiple values query 
using one column) examples 

When the subquery returns a list of values, the subquery is only evaluated once and then the list of 
values is returned to outer query to use. This kind of subqueries are also known as "column 
subquery". 

This query retrieves a list of customers that made purchases after the date 1997-02-05. 


SELECT CustomerName, 

Country 

FROM Customers 


WHERE CustomerlD in 
/ 


( 

SELECT CustomerlD 


FROM Orders 


WHERE OrderDate > 

) ; 

'1997-02-05' 


The query below returns the same result (on the W3 School website!) as query above because the 
list of CustomerlDs are used rather than the subquery: 


SELECT CustomerlD, Country 
FROM Customers 
WHERE CustomerlD in 
( 

'Ernst Handel', 

’Mere Paillarde’, 

’Old World Delicatessen’, 
'Reggiani Caseifici', 
’Save-a-lot Markets', 
'Toms Spezialitaten' 

) ; 
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For sure the same result can be obtained using the JOIN statement (often, a query that contains 
subqueries can be rewritten as a join). Using inner join allows the query optimizer to retrieve data 
in the most efficient way: 


SELECT a.CustomerlD, a.Country 
FROM Customers AS a 

INNER JOIN Orders AS b ON a.CustomerlD = b.CustomerlD 
WHERE b.OrderDate > '1997-02-05' 


4.19.3 Row subqueries (multiple values query using 
multiple column) examples 

The below statement semi-joins Customers to Suppliers based on a tuple comparison, not just a 
single column comparison. This is useful, for example, when you want to select all Customers from 
a table whose City AND Country are also contained in the Suppliers table (without any formal 
foreign key relationship, of course): 


SELECT * 

FROM Customers 

WHERE (City,Country) IN ( 

SELECT City, Country FROM Suppliers 

) 


This example won't work on the W3 School website due to implementation limitation of the web 
interface (see the alternative below with the green background). We also won't lose time to import 
a database to test this in Oracle. 

Some systems want's the following syntax: 


SELECT * 

FROM Customers 

WHERE ROW (City,Country) IN ( 

SELECT City, Country FROM Suppliers 

) 


If none of the above works you cans use the EXIST statement (see later) with the following syntax 
(this will work on the W3 School website): 


SELECT * 

FROM Customers 
WHERE EXISTS ( 

SELECT * FROM Suppliers 

WHERE Customers.City= Suppliers.City AND Customers.Country = 
Suppliers.Country 
) 
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4.19.4 Correlated subqueries examples 

The name of correlated subqueries means that a subquery is correlated with the outer query. The 
correlation comes from the fact that the subquery uses information from the outer query and the 
subquery executes once for every row in the outer query. 

A correlated subquery can usually be rewritten as a join query. Using joins enables the database 
engine to use the most efficient execution plan. The query optimizer is more mature for joins than 
for subqueries, so in many cases a statement that uses a subquery should normally be rephrased 
as a join to gain the extra speed in performance. 

Note that alias must be used to distinguish table names in the SQL query that contains correlated 
subqueries. 

For example, the previous query: 


SELECT * 

FROM Customers 
WHERE EXISTS ( 

SELECT * FROM Suppliers 

WHERE Customers.City= Suppliers.City AND Customers.Country = 
Suppliers.Country 
) 


belongs to the family of correlated subqueries because the subquery use the Customers.City and 
Customers.Country attributes of the outer query. 

The query below query finds out a list of orders and their customers who ordered more than 20 
items of ProductID 6 on a single order. 


SELECT a.OrderlD, 

a.CustomerlD 

FROM Orders AS a 

WHERE 

/ 


{ 

SELECT Quantity 
FROM OrderDetails 
WHERE a.OrderlD = 

) > 20; 

as b 

b.OrderlD and b.ProductID = 6 


4.19.5 SQL EXIST function 

EXISTS is used with a correlated subquery in WHERE clause to examine if the result the subquery 
returns is TRUE or FALSE. The true or false value is then used to restrict the rows from outer query 
select. Because EXISTS only return TRUE or FALSE in the subquery, the SELECT list in the 
subquery does not need to contain actual column name(s). Normally use SELECT * (asterisk) is 
sufficient but you can use SELECT columnl, column2, ... or anything else. It does not make any 
difference. 

Because EXISTS are used with correlated subqueries, the subquery executes once for every row in 
the outer query. In other words, for each row in outer query, by using information from the outer 
query, the subquery checks if it returns TRUE or FALSE, and then the value is returned to outer 
query to use. 

Remember we already saw such an example (all Customers that have a Supplier in the same City 
and Country as their home address): 
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SELECT * 

FROM Customers 
WHERE EXISTS ( 

SELECT * FROM Suppliers 

WHERE Customers.City= Suppliers.City AND Customers.Country = 
Suppliers.Country 
) 


that returns 8 rows on the 91 customers: 


SQL Statement: Edit the SQL Statement, and click "Run SQL" to see the result. 

SELECT * 

FROM .Custqnms 
WHERE EXISTS ( 

SELECT * FROM. Suppliers 

.WHERE C,u.stam.er.s,.C.i.ty= .Suppliers,City. AND C.usJLaro^sX&utitry = .Suppliers.Country 

) 


1 Run SQL » 

Result: 


Number of Records: 8 


CustomerlD 

CustomerName 

ContactName 

Address 

City 

PostalCode 

Country 1 

1 

Alfreds 

Futterkiste 

Maria Anders 

Obere Str. 57 

Berlin 

12209 

Germany 

15 

Comercio Mineiro 

Pedro Afonso 

Av. dos Lusiadas, 
23 

Sao 

Paulo 

05432-043 

Brazil 

21 

Familia 

Arquibaldo 

Aria Cruz 

Rua Orbs, 92 

Sao 

Paulo 

05442-030 

Brazil 

51 

Mere Paillarde 

Jean Fresniere 

43 rue St. Laurent 

Montreal 

H1J 1C3 

Canada 

57 

Paris specialities 

Marie Bertrand 

265, boulevard 
Charonne 

Paris 

75012 

France 

62 

Queen Cozinha 

Lucia Carvalho 

Alameda dos 
Canarios, 891 

Sao 

Paulo 

05487-020 

Brazil 

74 

Specialities du 

Dominique 

25, rue Lauriston 

Paris 

75016 

France 


Your Database: 

e 

Tablename 

Records 

Customers 


91 

Cateaories 


8 

Emolovees 


10 

OrderDetails 


518 

Orders 


196 

Products 


77 

Shiooers 


3 

Suooliers 


29 


Restore Database 


But don't forget that this can also be done with a JOIN statement! 

4.19.6 SQL NOT EXISTS function 

NO EXISTS is used with a correlated subquery in WHERE clause to examine if the result the 
subquery returns is TRUE or FALSE. The true or false value is then used to restrict the rows from 
outer query select. Because NO EXISTS only return TRUE or FALSE in the subquery, the SELECT list 
in the subquery does not need to contain actual column name(s). Normally use SELECT * (asterisk) 
is sufficient but you can use SELECT columnl, column2, ... or anything else. It does not make any 
difference. 

Because NO EXISTS are used with correlated subqueries, the subquery executes once for every 
row in the outer query. In other words, for each row in outer query, by using information from the 
outer query, the subquery checks if it returns TRUE or FALSE, and then the value is returned to 
outer query to use. 

We will take as example the opposite of the previous example: 
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SELECT * 

FROM Customers 
WHERE NOT EXISTS ( 

SELECT * FROM Suppliers 

WHERE Customers.City= Suppliers.City AND Customers.Country = 
Suppliers.Country 
) 


that returns 91-8=83 rows: 


SQL Statement: Edit the SQL Statement and dick "Run SQL" to see the result, 

SELECT * 

FROM .Customers 
WHERE not exists ( 
select * FROM. Suppliers 

WHERE .C.u.stQr!:!ers,.C.ity= .s.uppJiers,.C.ity AND .CustQn:!.ers,C.oun.tr:v: = ;OuppJjers,.Ceiu.ntry 


1 Run SQL » I 

Result: 


Number of Records: 83 


CustomerlD 

CustomerName 

ContactName 

Address 

City 

PostalCode 

Country 

2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico D.F. 

05021 

Mexico 

3 

Antonio Moreno 
Taqueria 

Antonio Moreno 

Mataderos 

2312 

Mexico D.F. 

05023 

Mexico 

4 

Around the 

Horn 

Thomas Hardy 

120 Hanover 

Sq. 

London 

WA1 1DP 

UK 

5 

Berglunds 

snabbkop 

Christina 

Berglund 

Berguvsvagen 

8 

Lulea 

S-958 22 

Sweden 

6 

Blauer See 
Delikatessen 

Hanna Moos 

Forsterstr. 57 

Mannheim 

68306 

Germany 

7 

Blondel pere et 
fils 

Frederique 

Citeaux 

24, place 

Kleber 

Strasbourg 

67000 

France 


Your Database: Q 

Tablename 

Records 

Customers 

91 

Cateaories 

8 

Emolovees 

10 

OrderDetails 

518 

Orders 

196 

Products 

77 

Shiooers 

3 

SuoDliers 

29 


| Restore Database | 


4.19.7 ALL, ANY and SOME 


It is quite possible you could work with Oracle databases for many years and never come across 
the ALL, ANY and SOME comparison conditions in SQL because there are alternatives to them that 
are used more regularly. If you are planning to sit the Oracle Database SQL Expert (1Z0- 
047) exam you should be familiar with these conditions as they are used frequently in the 
questions. 

For the examples below we will use the following EMP Oracle table: 
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EDIT 

EMPNO 

ENAME 

JOB 

MGR 

HIREDATE 

SAL 

COMM 

DEPTNO 

& 

7039 

KING 

PRESIDENT 

- 

11/1 7/1901 

5000 

- 

10 

af 

7690 

BLAKE 

MANAGER 

7039 

05/01/1 901 

2050 

- 

30 

af 

7702 

CLARK 

MANAGER 

7039 

06/09/1901 

2450 

- 

10 

af 

7566 

JONES 

MANAGER 

7039 

04/02/1901 

2975 

- 

20 

af 

7700 

SCOTT 

ANALYST 

7566 

1 2/09/1 902 

3000 

- 

20 

ar 

7902 

FORD 

ANALYST 

7566 

1 2/03/1 901 

3000 

- 

20 

ar 

7369 

SMITH 

CLERK 

7902 

1 2/1 7/1 900 

000 

- 

20 

ar 

7499 

ALLEN 

SALESMAN 

7690 

02/20/1901 

1600 

300 

30 

ar 

7521 

WARD 

SALESMAN 

7690 

02/22/1901 

1250 

500 

30 

ar 

7654 

MARTIN 

SALESMAN 

7690 

09/20/1901 

1250 

1400 

30 

ar 

7044 

TURNER 

SALESMAN 

7690 

09/00/1901 

1500 

0 

30 

ar 

7076 

ADAMS 

CLERK 

7700 

01/1 2/1903 

1100 

- 

20 

ar 

7900 

JAMES 

CLERK 

7690 

1 2/03/1 901 

950 

- 

30 

ar 

7934 

MILLER 

CLERK 

7702 

01/23/1902 

1300 

- 

10 








row(s) 1 

-14 of 14 


4.19.7.1 ALL 


The ALL comparison condition is used to compare a value to a list or subquery. It must be 
preceded by = , ! = , >, <, < = , >= and followed by a list or subquery. 

When the ALL condition is followed by a list, the optimizer expands the initial condition to all 
elements of the list and strings them together with AND operators, as shown below. 


P Autocommit Rows |io ^ I & ^ C Save A ^ un J 


SELECT EmpNo, Sal 
FROM EMP 

WHERE SAL > ALL (2000, 3000, 4000);| 


Results Explait 


EMPNO 

SAL 

7339 

5000 


Transformed to equivalent statement without ALL: 
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I 7 Autocommit Rows |io & $ ( Save X Run ) 


SELECT EmpNo, Sal 
EROH EHP 

WHERE Sal> 2000 AMD Sal>3000 ANT Sal>4000; 


Results 


EMPNO 

SAL 

7039 

5000 


When the ALL condition is followed by a subquery, the optimizer performs a two-step 
transformation as shown below. 


P Autocommit Rows |io & 4? ( Save )( Run ) 


SELECT EmpNo, Sal 
EROH EHP 

WHERE Sal > ALL (SELECT Sal EROH EHP WHERE DeptHo =20); 


Results 


EMPNO 

SAL 

7039 

5000 


Transformed to equivalent statement using ANY (not really intuitive): 
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P Autocommit Rows |io & $ (_ Save j( ^ Run ) 


SELECT EmpNo, Sal 
FROH EHP 

WHERE HOT (Sal <= ANY (SELECT Sal FROM EHP WHERE DeptHo = 20) ) ;| 


Results 

Explain 

Describe Saved SQL History 




EMPNO 

SAL 


7039 

5000 



or transformed to equivalent statement without ANY (also not really intutive): 
P Autocommit Rows |io jd & $ ( Save 


SELECT el.EmpNo, el.Sal 
FROM EHP el 

WHERE NOT EXISTS (SELECT e2.Sal FROM EHP e2 WHERE e2.DeptNo = 20 AND el. Sal <= e2.Sal); 


Results 


EMPNO 

SAL 

7S39 

5000 
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4.19.7.2 ANY 


The ANY comparison condition is used to compare a value to a list or subquery. It must be 
preceded by = , ! = , >, <, < = , >= and followed by a list or subquery. 

When the ANY condition is followed by a list, the optimizer expands the initial condition to all 
elements of the list and strings them together with OR operators, as shown below. 


Autocommit Rows 10 ^ & 42 

( Save ')i Run ) 

SELECT EmpNo, Sal 


FROM EMP 


WHERE S[al > AUY (2000, 3000, 4000); 



Results 


7039 

5000 

7690 

2050 

7702 

2450 

7566 

2975 

7700 

3000 

7902 

3000 


Transformed to equivalent statement without ANY: 
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W Autocommit Rows ho jJ & $ ( Save )( Run ) 


SELECT EiiipNo, Sal 
FROM EHP 

WHERE Sal > 2000 OR Sal > 3000 OR Sal > 4000; 


Results 


EMPNO 

SAL 

7039 

5000 

7698 

2850 

7782 

2450 

7566 

2975 

7788 

3000 

7902 

3000 


When the ANY condition is followed by a subquery, the optimizer performs a single transformation 
as shown below: 
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F Autocommit Rows |io T} & # ( Save ; ( Run ) 


SELECT EmpNo, Sal 
FROM EHP 

WHERE Sal > ANY (SELECT Sal FROM EHP WHERE Deptfro=10); 


Results 


EMPNO 

SAL 

7039 

5000 

7700 

3000 

7902 

3000 

7566 

2975 

7690 

2050 

7702 

2450 

7499 

1600 

7044 

1500 


the transformed to equivalent statement without ANY: 
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W Autocommit Rows ho -1 & $ ( Save Run j 


SELECT EmpNo, Sal 
FROM EMP el 

liJHERE EXISTS (SELECT e2.sal FROM EMP e2 WHERE e2.deptno = 10 AND el. sal > e2.sal); 




Results 


EMPNO 

SAL 

7039 

5000 

7700 

3000 

7902 

3000 

7566 

2975 

7690 

2050 

7702 

2450 

7499 

1600 

7044 

1500 


4.19.7.3 SOME 


The SOME and ANY comparison conditions do exactly the same thing and are completely 
interchangeable! 
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5 SQL for DDL (Data Definition Language) 

SQL DML has to do with the "physicial" position/creation/deletion of datas in the database. 
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5.1 SQL SELECT INTO statement 

With SQL, you can copy information from one table into another. 

The SELECT INTO statement copies data from one table and inserts it into a new table . 
Examples: 

We can copy all columns into the new table: 

SELECT * 

INTO newtable [IN externaldb ] 

FROM table1; 

Or we can copy only the columns we want into the new table: 

SELECT column_name(s) 

INTO newtable [IN externaldb ] 

FROM tablei; 

Tip: The new table will be created with the column-names and types as defined in the SELECT 
statement. You can apply new names using the AS clause. 

The examples below won't work on W3 Schools website or even in Oracle (see the lasts queries in 
the screenshots to see how to do this in Oracle) or MySQL but will directly work with MS Access 

Create a backup copy of Customers: 


SELECT * 

INTO CustomersBackup2013 
FROM Customers; 


Use the IN clause to copy the table into another database: 


SELECT * 

INTO CustomersBackup2013 IN 'Backup.mdb' 
FROM Customers; 


Copy only a few columns into the new table: 


SELECT CustomerName, ContactName 
INTO CustomersBackup2013 
FROM Customers; 


Copy only the German customers into the new table: 


SELECT * 

INTO CustomersBackup2013 

FROM Customers 

WHERE Country='Germany'; 


Copy data from more than one table into the new table: 


SELECT Customers.CustomerName , Orders.OrderlD 
INTO CustomersOrderBackup2013 
FROM Customers 
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LEFT JOIN Orders 

ON Customers.CustomerID=Orders.CustomerlD; 


Tip: The SELECT INTO statement can also be used to create a new, empty table using the schema 
of another. Just add a WHERE clause that causes the query to return no data: 


SELECT * 

INTO newtable 
FROM tablel 
WHERE 1=0; 


In Oracle you will have to run if the table does not already exist: 

P Autocommit Rows |io jd # # ( Save j( Run ) 


CREATE TABLE DEMO_CUSTOMERS_BACKUP 
AS SELECT * FROM DEMO CUSTOMERS; 


Results 


Table created, 
and if the table already exists: 

F Autocommit Rows |io jJ & # ( Save 

INSERT INTO DEMO_CUSTOMER_BACKUP SELECT |* from DEM0_CUST0HER; 
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5.2 SQL INSERT SELECT INTO statement 


The INSERT INTO SELECT statement selects data from one table and inserts it into an existing 
table. Any existing rows in the target table are unaffected. 

We can copy all columns from one table to another, existing table: 

INSERT INTO table2 
SELECT * FROM tablel; 

Or we can copy only the columns we want to into another, existing table: 

INSERT INTO table2 
(column_name (s)) 

SELECT column_name(s) 

FROM tablel; 

In this tutorial we will use the well-known Northwind sample database. 

Below is a selection from the "Customers" table: 


CustomerlD 

CustomerName 

ContactName 

Address 

City 

PostalCode Country 

1 

l l 

Alfreds Futterkiste 

l I 

Maria Anders 

l l 

Obere Str. 57 

l l 

Berlin 

12209 

1 

Germany 

2 

Ana Trujillo 
Emparedados y 
helados 

Ana Trujillo 

Avda. de la 

Constitucion 

2222 

Mexico 

D.F. 

05021 

Mexico 

3 

Antonio Moreno 
Taqueria 

Antonio 

Moreno 

Mataderos 

2312 

Mexico 

D.F. 

05023 

Mexico 


And a selection from the "Suppliers" table: 


SupplierlD SupplierName 

ContactName 

Address 

City 

Postal 

Code 

Country Phone 

1 

1 

Exotic Liquid 

l 

Charlotte 

Cooper 

49 

Gilbert 

St. 

! 

Londona 

EC1 

4SD 

UK 

(171) 

555- 

2222 

2 

New Orleans 

Cajun Delights 

Shelley Burke 

P.O. Box 

78934 

New 

Orleans 

70117 

USA 

(100) 

555- 

4822 

3 

Grandma Kelly's 
Flomestead 

Regina 

Murphy 

707 

Oxford 

Rd. 

Ann 

Arbor 

48104 

USA 

(313) 

555- 

5735 


Copy only a few columns from "Suppliers" into "Customers": 


INSERT INTO Customers (CustomerName, Country) 
SELECT SupplierName, Country FROM Suppliers; 
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Copy only the German suppliers into "Customers": 


INSERT INTO Customers (CustomerName , Country) 
SELECT SupplierName , Country FROM Suppliers 
WHERE Country^ 1 Germany 1 ; 
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5.3 SQL CREATE DATABASE statement 


The CREATE DATABASE statement is used to create a database. 
SQL CREATE DATABASE Syntax: 

CREATE DATABASE dbname ; 


It will not be possible to create a database in Oracle Express because the first and only database is 
created during installation with the CREATE DATABASE Statement. In MS Access and on W3 School 
you can also not use CREATE DATABASE statement. 


5.3.1 On SQL Server 


You just open SQL Server (here you can see SQL Server 2008 R2) and you type the following 
query: 


SQL 5tt.it i h i* 3!uAd 

File Fdrf Sm Query Prbjwl Dtfcu? Tra-H Wndftw CMnUwtp 
J. rtf* . 

fit > 

Ctp'di bptofu •* £ Jh 

if ti 


- l-.-l 


V iS 


'^ara - i # w s, 


J tiji+tfm. * 

B _J DJ! II b J 7 i - 

. _d Cy-ibiie^TjptKirli 

I, (J “ |>V .K C*.Sfrtrrf<_DH 

■ tl (kk_W:ij*JHUU*kMIR 

. , | Lrfiu'rfcv.n+'r-DHW.- TrF^-pWe^i 

■ J F A3 lC*w€aHjZ i £h r«:_ TTtErf . 

9 | ' 

9 If 

■ i j 

, d f F A3 TQuwry .(If] ] fl 
9 f FUTQ^.FKW^»(f£>ej^4 

| if 
. |f 

■ |J P—itHTT—wrfuril Senver AppbeJI 

9 (J BffHfcTSfiVfl 
9 UP 

. |f if-p ■; h _ Vv*; C ifuJf 

9 |f Sc-: h .Sets* Dft it J 

9 ijl Sf* L h _%c mj-tt* «C ■ I H>\ P ■ 

■ If r-1-. _W U _ 

* ■# r.1 li. _r_vvi-iji 


Wtomln' . . 


F&EKTI SlkTXfiASE OhJJ*XA T**IL 

-cs 

:r*KE ■ DB_P*F«oT* PlTifei*. 

f: lenais- 1 Cl ^Du«ibTtii. Edf 1 
iEEE-Ifr, 

rsuPWK^? 


- K 

. 


D il 

€ A-w c’Kiv Vlfl'J* 


Fljpvrd t m-* 



r.f* 

siaJOimi 

ms 

Name 

DBMMWfiA 


FlDHii irbumcd 




iitunix* 

3 * It, 


Sunt 


O^iH 



MMQ»iaA ODM KTIV^ 


Of*! 


r^PCMOMlWCtO+JTC 
S 

CMMMA ittfpd SOW-MUM 
Cfimwehem btnh 1VM.M t| ?5*i 3t 
C^nnfiCtiOft $ 

CMMtbM fUfl ■ lifflJOLI J3.W 35i 
Cormcibwi Open 

ChffCjy rurrf M MOrtiS* 
Lag^HFkifpf COfiTOWjlJmrfu 

Ehtt.xt nin>r Df MOMLMi 

imir.irw 

SF» AT 




Than- 

1 M Cl ihc LEH>-rT-LlK-Tr. 


Uv>r 

1*0 

C<il 

Chi 

** 


This example query create a database named as db_DemoTest in this case I omitted PRIMARY 
option and the first file is assumed as a primary file. The logical name of this file is 
DB_DemoTestData as I mentioned in query. File name parameter is for specify physical location for 
the database file *.mdf in Local disk C:\ in my hard drive. 

The original size of this file is 20MB, Additional 20MB from disk may allocated by the system if it 
needed (FILEGROWTH). 

If MAXSIZE option is not specified or it set to unlimited the file will dynamically use all space in disk 
as it grows. 
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You close an reopen Microsoft SQL Server Management Studio and then you will see: 


l Microsoft SQL Server Management Studio 

File Edit View Debug Tools Window Community Help 


tj[ New Query Lu J 4 ; 

Object Explorer ^ d X 

Object Explorer Details 

I C<iw<ct *l^l1ftt 1 r SI3 1 


Q Li Databases * 

fij L| System Databases 
gj Li Database Snapshots 
ffl U Applkabon.Registry.Servke.D6.4* 

* f RHr nR QSffiHSrWW-hir7t 

DEM02010A (SQL Server 10.501617 • CONTOSOV 

Name Policy Healt 

^i Database Diagrams 
ul Tables 
j| Views 

tlE. i-d-J 


SB LJ Tables 
5 Lj Views 
ffi Synonyms 
SB Cal Programmability 
ffi Li Service Broker 
BE Storage 
♦ Security _ 


&j U DefaultPowerPrvotServiceApplicati 
SB (J FA$TContent.CrawlStoreDB_72f6d! 
ffi l| FASTContent.DB.88d6e0120c9547< 

S) (J FASTContent.PropertyStoreDB.46: 
tJ |J FASTQuery.CrawlStoreDB.7235e9e 
♦j ij FASTQuery_DB.ed6b2e60d852411fl 
® U FASTQuery.PropertyStoreDB.lOecr 
3J U FASTSearcKAdminDatabase 
fflj | Managed Metadata Service_8cbed^ ~ 


Li Programmability 
Li Service Broker 
Storage 
Li Security 


db_DemoTest 
8 Items 


Output 


5.3.2 On mySQL 

For the example we will download and install XAMP: 

http://www.apachefriends.org/fr/xampp.html 


After installation: 
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Lf Opera 

: ED XAMPP 1.8.2 

<- -► o 

O’ O 


© Web localhost xampp Rechercher avec Google & @ 


l\/l 1 n Ol English Deutsch Francais Nederlands Polski Italiano 

Norwegian Espanol Portugues (Brasil). 


XAMPP 

1 . 8.2 

[PHP: 5.4.19] 


Statut 

Securite 

Documentation 

Composants 

Applications 

. 

phpinfo() 
Collection de CD 
Biorhythme 
Instant Art 
Repertoire 
Telephonique 


Bienvenue dans XAMPP pour Windows! 

Bravo: 

Vous venez d'installer XAMPP avec succes! 

Vous pouvez des lors commencer a utiliser Apache and Co. Vous devriez avanttout essayer "Statut" dans le menu de 
navigation pour s'assurer que tout fonctionne bien. 

Apres les tests, vous pouvez aller voir les exemples situes sous les liens de test. 

Avant de commencer a programmer en PHP ou en Perl (ou autre ;), allez voir le fichier XAMPP lisez-moi pour avoir plus 
d'informations sur votre installation XAMPP. 

Pour le support OpenSSL, veuillez utiliser le certificat de test avec httos://127.0.0.1 ou httos://localhost 

Bonne chance, k 

Kay Vogelgesang + Kai 'Oswald' Seidler Ltf 

Install applications on XAMPP using BitNami 


Perl 

perlinfoQ 
Guest Book 


Apache Friends and BitNami are cooperating to make dozens of open source applications available on XAMPP, for free. 
BitNami-packaged applications include Wordpress, Drupal, Joomla! and dozens of others and can be deployed with 
one-click installers. Visit the BitNami XAMPP page for details on the currently available apps. 

® M fin d 


J2ee 

info 

Tomcat examples 


Tnnk 

phpMyAdmin 
Hiezma I-1 H 
Webalizer 
Mail 




Clic on phpMyAdmin: 



Opera 

^localhost/127.0.0.11 p... x I 

-► O •- © © Web | localhost phpmyadmin "PMAURL-0 inde> php 


phpMyAdmin 

42t 4 © 0 $ 


| (Tables recentes)... 

j cdcol 

j information_schema 
) mysql 

) performance_schema 
phpmyadmin 
\\ test 
webauth 


- 



. Apache/2.4.4 (Win32) 

OpenSSL/0.9.8y PHP/5.4.19 

• Version du client de base de 
donnees: libmysql - mysqlnd 5.0.10 - 
20111026 - $ld: 

e707c415db32080b3752b232487a43i£ 
% 

• Extension PHP: mysqli ^ 


phpMyAdmin 


- i 

o * a 
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Clic on SQL: 


Opera 

^localhost /127.0.0.11 p... x 



-► O •H* I ©Web localhost plipmyadmm =PMAURL-l:server_sql.php 


phpMyAdmin 

[(Tables recentes)... ^| 


cdcol 

information_schema 
mysql 

+- performance_schema 
+- phpmyadmin 
+ - test 

webauth 


L*J Bases de donnees Q SQL ^ Etat * Utilisateurs ^ Expoitei ^ plus 


Executer une oil des requetes SQL sm le serveur "127.0.0.1": 



Conserver cette requete SQL dans les signets: 


[ Delimiteur 


] [7] Afficher a nouveau la requete apres execution 0 Conserver la boTte de 

requetes 
(Ex e cuter) 


□ 


□ * A 


Now type: 
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1 1 ^ 127 . 0 . 0.1 





Q Bases de donnees 

U SOL Etiit 

a Utilise terns fl Exporter 

▼ |>lllS 


Execute! line eu des re<|uetes SOL sin le seivem "127.0.0.1": >4$ 



Vider 


Conseiver cette requete SQL dans les signets: 


[ Delimiteur 


] v Afficher a nouveau la requete apres execution Consen/er la borte de 


requetes 

V"- 1 -Hb 


( Executei ) 


If you click on Executer you will have: 


°p era J _ 1 a 1 B 1 23 f 

[^localhost , 127.0.0.11 p... x j cQj 

^ ^ O ( * ® [ @Web | localhost phpmyadmm-PMAUF:L-l:seivei_sql,ph[3 [El ^ Rechercher avec Google @ 


phpMyAdmin 

& * & ® 

| 1*0127.0.0.1 

j Bases de donnees SOL ^ Etat * Utilisateuis Exporter ^ plus 

(Tables recentes)... ^ 

+ - cdcol 

+ - information_schema 
+ - . mysql 

+ - performance_schema 
+ - phpmyadmin 
- , test 

^ Votre requete SQL a ete executee avec succes (Traitement en 0.0050 sec) 

CREATE DATABASE TestDatabase 

[ Modifier ] [ Creer source PHP ] 

Montrer zone SQL 

testdatabase | 

a 

- webauth 
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5.4 SQL CREATE TABLE statement 

5.4.1 With Data Types statements only 

The CREATE TABLE statement is used to create an empty table in a database. 

Tables are organized into rows and columns; and each table must have a name. 

SQL CREATE TABLE Syntax: 

CREATE TABLE table_name 
( 

column_namel data_type (size) , 
column_name2 data_type (size) , 
column_name3 data_type(size), 

) ; 

The column_name parameters specify the names of the columns of the table. 

The data_type parameter specifies what type of data the column can hold (e.g. varchar, integer, 
decimal, date, etc.). See tables after queries examples for data types list for various DB. 

The size parameter specifies the maximum length of the column of the table. 

Now we want to create an empty table called "Persons" that contains five columns: PersonID, 
LastName, FirstName, Address, and City. On the W3 School website type: 


CREATE TABLE Persons 
( 

PersonID int, 

LastName varchar(255), 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

BirthDate timestamp with time zone 
) ; 


To rename a table on Oracle: 


ALTER TABLE 
Persons 
RENAME TO 

Employees; 
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5.4.1.1 Various SQL DB Data types 

5.4.1.1.1 SQL General Data Types 

Each column in a database table is required to have a name and a data type. 

SQL developers have to decide what types of data will be stored inside each and every table 
column when creating a SQL table. The data type is a label and a guideline for SQL to understand 
what type of data is expected inside of each column, and it also identifies how SQL will interact 
with the stored data. 

The following table lists the general data types in SQL: 


Data type Description 


Data type 

Description 

CHARACTER(n) 

Character string. Fixed-length n 

VARCHAR(n) or 

CHARACTER 

VARYING(n) 

Character string. Variable length. Maximum length n (maximum size 

2000 bytes) 

BINARY(n) 

Binary string. Fixed-length n 

BOOLEAN 

Stores TRUE or FALSE values 

VARBINARY(n) or 
BINARY VARYING(n) 

Binary string. Variable length. Maximum length n 

INTEGER(p) 

Integer numerical (no decimal). Precision p 

SMALLINT 

Integer numerical (no decimal). Precision 5 

INTEGER 

Integer numerical (no decimal). Precision 10 

BIGINT 

Integer numerical (no decimal). Precision 19 

DECIMAL(p,s) 

Exact numerical, precision p, scale s. Example: decimal(5,2) is a number 
that has 3 digits before the decimal and 2 digits after the decimal 

NUMERIC(p,s) 

Exact numerical, precision p, scale s. (Same as DECIMAL) 

FLOAT(p) 

Approximate numerical, mantissa precision p. A floating number in base 
10 exponential notation. The size argument for this type consists of a 
single number specifying the minimum precision 

REAL 

Approximate numerical, mantissa precision 7 

FLOAT 

Approximate numerical, mantissa precision 16 

DOUBLE PRECISION 

Approximate numerical, mantissa precision 16 

DATE 

Stores year, month, and day values 

TIME 

Stores hour, minute, and second values 

TIMESTAMP 

Stores year, month, day, hour, minute, and second values 
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INTERVAL 

Composed of a number of integer fields, representing a period of time, 
depending on the type of interval 

ARRAY 

A set-length and ordered collection of elements 

MULTISET 

A variable-length and unordered collection of elements 

XML 

Stores XML data 


Tableau 5 General SQL Data Types 


5.4.1.1.2 Oracle llg Data Types 

String types: 


Data Type 

Description 

Limits 

char(size) 

Where size is the number of characters to 
store. Fixed-length strings. Space padded. 

Maximum size of 2000 bytes. 

nchar(size) 

Where size is the number of characters to 
store. Fixed-length NLS string Space 
padded. 

Maximum size of 2000 bytes. 

nvarchar2(size) 

Where size is the number of characters to 
store. Variable-length NLS string. 

Maximum size of 4000 bytes. 

varchar2(size) 

Where size is the number of characters to 
store. Variable-length string. 

Maximum size of 4000 bytes. 

Maximum size of 32KB in PLSQL. 

long 

Variable-length strings, (backward 
compatible) 

Maximum size of 2GB. 

raw 

Variable-length binary strings 

Maximum size of 2000 bytes. 

long raw 

Variable-length binary strings, (backward 
compatible) 

Maximum size of 2GB. 


Tableau 6 Oracle llg String Data Types 


Number types: 


Data Type 

Description 

Limits 

number(p,s) 

Precision can range from 1 to 38. 

Scale can range from -84 to 127. 

Where p is the precision and s is the 
scale. 

For example, number(7,2) is a number 
that has 5 digits before the decimal 
and 2 digits after the decimal. 

numeric(p,s) 

Precision can range from 1 to 38. 

Where p is the precision and s is the 
scale. 

For example, numeric(7,2) is a 
number that has 5 digits before the 
decimal and 2 digits after the decimal. 

float 



dec(p,s) 

Precision can range from 1 to 38. 

Where p is the precision and s is the 
scale. 
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For example, dec(3,1) is a number 
that has 2 digits before the decimal 
and 1 digit after the decimal. 

decimal(p,s) 

Precision can range from 1 to 38. 

Where p is the precision and s is the 
scale. 

For example, decimal(3,1) is a 
number that has 2 digits before the 
decimal and 1 digit after the decimal. 

integer 



int 



smallint 



real 



double 

precision 




Tableau 7 Oracle llg Numbers Data Types 


Date types: 


Data Type 

Description 

Limits 

date 


A date between Jan 1,4712 BC 
and Dec 31,9999 AD. 

timestamp ( fractional 
seconds precision) 

Includes year, month, day, hour, minute, 
and seconds. 

For example: 
timestamp(6) 

fractional seconds precision 

must be a number between 0 and 
9. (default is 6) 

timestamp ( fractional 
seconds precision) with 
time zone 

Includes year, month, day, hour, minute, 
and seconds; with a time zone 
displacement value. 

For example: 

timestamp(5) with time zone 

fractional seconds precision 

must be a number between 0 and 
9. (default is 6) 

timestamp ( fractional 
seconds precision) with 
local time zone 

Includes year, month, day, hour, minute, 
and seconds; with a time zone 
expressed as the session time zone. 

For example: 

timestamp(4) with local time zone 

fractional seconds precision 

must be a number between 0 and 
9. (default is 6) 

interval year 
(year precision) 
to month 

Time period stored in years and months. 

For example: 
interval year(4) to month 

year precision is the number of 
digits in the year, (default is 2) 

interval day 
(day precision) 
to second (fractional 
seconds precision) 

Time period stored in days, hours, 
minutes, and seconds. 

For example: 

interval day(2) to second(6) 

day precision must be a number 
between 0 and 9. (default is 2) 

fractional seconds precision 

must be a number between 0 and 
9. (default is 6) 
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Tableau 8 Oracle llg Dates Data Types 


Large objects (LOB): 


Data type 

Description 

Storage 

bfile 

File locators that point to a binary file on 
the server file system (outside the 
database). 

Maximum file size of 4GB. 

blob 

Stores unstructured binary large objects. 

Store up to 4GB of binary data. 

clob 

Stores single-byte and multi-byte 
character data. 

Store up to 4GB of character 
data. 

nclob 

Stores Unicode data. 

Store up to 4GB of character text 
data. 


Tableau 9 Oracle llg Large Objects Data Types 


Row ID Datatypes: 


Data type 

Description 

Storage 

rowid 

The format of the rowid is: 
BBBBBBB.RRRR.FFFFF 

Where BBBBBBB is the block in the 
database file; 

RRRR is the row in the block; 

FFFFF is the database file. 

Fixed-length binary data. Every 
record in the database has a 
physical address or rowid. 

urowid(size) 


Universal rowid. 



Where size is optional. 


Tableau 10 Oracle llg Row ID Data Types 


5.4.1.1.3 Microsoft Access Data Types 


Data type 

Description 

Storage 

l l 

Text 

l 1 

Use for text or combinations of text and numbers. 255 characters 
maximum 

Memo 

Memo is used for larger amounts of text. Stores up to 65,536 
characters. Note: You cannot sort a memo field. However, they are 
searchable 

Byte 

Allows whole numbers from 0 to 255 

1 byte 

Integer 

Allows whole numbers between -32,768 and 32,767 

2 bytes 

Long 

Allows whole numbers between -2,147,483,648 and 2,147,483,647 

4 bytes 

Single 

Single precision floating-point. Will handle most decimals 

4 bytes 

Double 

Double precision floating-point. Will handle most decimals 

8 bytes 

Currency 

Use for currency. Holds up to 15 digits of whole dollars, plus 4 
decimal places. Tip: You can choose which country's currency to use 

8 bytes 

AutoNumber 

AutoNumber fields automatically give each record its own number, 

4 bytes 


- 114/350- 



























Vincent ISOZ 


Structured Query Language/SQL 



usually starting at 1 

Date/Time 

Use for dates and times 8 bytes 

Yes/No 

A logical field can be displayed as Yes/No, True/False, or On/Off. In 1 bit 
code, use the constants True and False (equivalent to -1 and 

0). Note: Null values are not allowed in Yes/No fields 

Ole Object 

Can store pictures, audio, video, or other BLOBs (Binary Large up to 

OBjects) 1GB 

Hyperlink 

Contain links to other files, including web pages 

Lookup Wizard 

Let you type a list of options, which can then be chosen from a 4 bytes 

drop-down list 

Tableau 11 Microsoft Access Data Types 


5.4.1.1.4 MySQL Data Types 

In MySQL there are three main types : text, number, and Date/Time types. 

Text types: 


Data type Description 


Data type 

Description 

CHAR(size) 

i 

Holds a fixed length string (can contain letters, numbers, and special 
characters). The fixed size is specified in parenthesis. Can store up to 255 
characters 

VARCHAR(size) 

Holds a variable length string (can contain letters, numbers, and special 
characters). The maximum size is specified in parenthesis. Can store up to 

255 characters. Note: If you put a greater value than 255 it will be converted 
to a TEXT type 

TINYTEXT 

Holds a string with a maximum length of 255 characters 

TEXT 

Holds a string with a maximum length of 65,535 characters 

BLOB 

For BLOBs (Binary Large OBjects). Holds up to 65,535 bytes of data 

MEDIUMTEXT 

Holds a string with a maximum length of 16,777,215 characters 

MEDIUMBLOB 

For BLOBs (Binary Large OBjects). Holds up to 16,777,215 bytes of data 

LONGTEXT 

Holds a string with a maximum length of 4,294,967,295 characters 

LONGBLOB 

For BLOBs (Binary Large OBjects). Holds up to 4,294,967,295 bytes of data 

ENUM(x,y,z,etc.) 

Let you enter a list of possible values. You can list up to 65535 values in an 
ENUM list. If a value is inserted that is not in the list, a blank value will be 
inserted. 

SET 

Note: The values are sorted in the order you enter them. 

You enter the possible values in this format: ENUMCX'/Y'/Z') 

Similar to ENUM except that SET may contain up to 64 list items and can 
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store more than one choice 

Number types: 


Data type Description 


TINYINT(size) 

-128 to 127 normal. 0 to 255 UNSIGNED*. The maximum number of digits 
may be specified in parenthesis 

SMALLINT(size) 

-32768 to 32767 normal. 0 to 65535 UNSIGNED*. The maximum number of 
digits may be specified in parenthesis 

MEDIUMINT(size) 

-8388608 to 8388607 normal. 0 to 16777215 UNSIGNED*. The maximum 
number of digits may be specified in parenthesis 

INT(size) 

-2147483648 to 2147483647 normal. 0 to 4294967295 UNSIGNED*. The 
maximum number of digits may be specified in parenthesis 

BIGINT(size) 

-9223372036854775808 to 9223372036854775807 normal. 0 to 
18446744073709551615 UNSIGNED*. The maximum number of digits may 
be specified in parenthesis 

FLOAT(size,d) 

A small number with a floating decimal point. The maximum number of digits 
may be specified in the size parameter. The maximum number of digits to the 
right of the decimal point is specified in the d parameter 

DOUBLE(size,d) 

A large number with a floating decimal point. The maximum number of digits 
may be specified in the size parameter. The maximum number of digits to the 
right of the decimal point is specified in the d parameter 

DECIMAL(size,d) 

A DOUBLE stored as a string, allowing for a fixed decimal point. The 
maximum number of digits may be specified in the size parameter. The 
maximum number of digits to the right of the decimal point is specified in the 
d parameter 


*The integer types have an extra option called UNSIGNED. Normally, the integer goes from an 
negative to positive value. Adding the UNSIGNED attribute will move that range up so it starts at 
zero instead of a negative number. 

Date types: 


Data type Description 


Data type 

Description 

DATE() 

A date. Format: YYYY-MM-DD 

Note: The supported range is from '1000-01-01' to '9999-12-31' 

DATETIME() 

*A date and time combination. Format: YYYY-MM-DD FIFI:MM:SS 

Note: The supported range is from '1000-01-01 00:00:00' to '9999-12-31 
23:59:59' 

TIMESTAMPQ 

*A timestamp. TIMESTAMP values are stored as the number of seconds since 
the Unix epoch ('1970-01-01 00:00:00' UTC). Format: YYYY-MM-DD 

HH: MM :SS 
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Note: The supported range is from '1970-01-01 00:00:01' UTC to '2038-01- 
09 03:14:07' UTC 

TIME() 

A time. Format: HH:MM:SS 

Note: The supported range is from '-838:59:59' to '838:59:59' 

YEARQ 

A year in two-digit or four-digit format. 

Note: Values allowed in four-digit format: 1901 to 2155. Values allowed in 
two-digit format: 70 to 69, representing years from 1970 to 2069 


*Even if DATETIME and TIMESTAMP return the same format, they work very differently. In an 
INSERT or UPDATE query, the TIMESTAMP automatically set itself to the current date and time. 
TIMESTAMP also accepts various formats, like YYYYMMDDHHMMSS, YYMMDDHHMMSS, YYYYMMDD, 
or YYMMDD. 

5.4.1.1.5 SQL Server Data Types 


String types: 


Data type 

Description 

Storage 

l l 

char(n) 

l 

Fixed width character string. Maximum 8,000 characters 

l l 

Defined width 

varchar(n) 

Variable width character string. Maximum 8,000 
characters 

2 bytes + number 
of chars 

varchar(max) 

Variable width character string. Maximum 1,073,741,824 
characters 

2 bytes + number 
of chars 

text 

Variable width character string. Maximum 2GB of text 
data 

4 bytes + number 
of chars 

nchar 

Fixed width Unicode string. Maximum 4,000 characters 

Defined width x 2 

nvarchar 

Variable width Unicode string. Maximum 4,000 characters 


nvarchar(max) 

Variable width Unicode string. Maximum 536,870,912 
characters 


ntext 

Variable width Unicode string. Maximum 2GB of text data 


bit 

Allows 0, 1, or NULL 


binary(n) 

Fixed width binary string. Maximum 8,000 bytes 


varbinary 

Variable width binary string. Maximum 8,000 bytes 


varbinary(max) 

Variable width binary string. Maximum 2GB 


image 

Variable width binary string. Maximum 2GB 
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Number types: 


Data type 

Description 

Storage 

tinyint 

Allows whole numbers from 0 to 255 

1 byte 

smallint 

Allows whole numbers between -32,768 and 32,767 

2 bytes 

int 

Allows whole numbers between -2,147,483,648 and 2,147,483,647 

4 bytes 

bigint 

Allows whole numbers between -9,223,372,036,854,775,808 and 
9,223,372,036,854,775,807 

8 bytes 

decimal(p,s) 

Fixed precision and scale numbers. 

Allows numbers from -10^38 +1 to 10^38 -1. 

The p parameter indicates the maximum total number of digits that 
can be stored (both to the left and to the right of the decimal 
point), p must be a value from 1 to 38. Default is 18. 

The s parameter indicates the maximum number of digits stored to 
the right of the decimal point, s must be a value from 0 to p. 

Default value is 0 

5-17 

bytes 

numeric(p,s) 

Fixed precision and scale numbers. 

Allows numbers from -10^38 +1 to 10^38 -1. 

The p parameter indicates the maximum total number of digits that 
can be stored (both to the left and to the right of the decimal 
point), p must be a value from 1 to 38. Default is 18. 

The s parameter indicates the maximum number of digits stored to 
the right of the decimal point, s must be a value from 0 to p. 

Default value is 0 

5-17 

bytes 

smallmoney 

Monetary data from -214,748.3648 to 214,748.3647 

4 bytes 

money 

Monetary data from -922,337,203,685,477.5808 to 
922,337,203,685,477.5807 

8 bytes 

float(n) 

Floating precision number data from -1.79E + 308 to 1.79E + 308. 

The n parameter indicates whether the field should hold 4 or 8 
bytes. float(24) holds a 4-byte field and float(53) holds an 8-byte 
field. Default value of n is 53. 

4 or 8 
bytes 

real 

Floating precision number data from -3.40E + 38 to 3.40E + 38 

4 bytes 
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Date types: 

Data type 

Description 

Storage 

datetime 

l l 

From January 1, 1753 to December 31, 9999 with an accuracy of 
3.33 milliseconds 

8 bytes 

datetime2 

From January 1, 0001 to December 31, 9999 with an accuracy of 

100 nanoseconds 

6-8 

bytes 

smalldatetime 

From January 1, 1900 to June 6, 2079 with an accuracy of 1 minute 

4 bytes 

date 

Store a date only. From January 1, 0001 to December 31, 9999 

3 bytes 

time 

Store a time only to an accuracy of 100 nanoseconds 

3-5 

bytes 

datetimeoffset 

The same as datetime2 with the addition of a time zone offset 

8-10 

bytes 

timestamp 

Stores a unique number that gets updated every time a row gets 



created or modified. The timestamp value is based upon an internal 
clock and does not correspond to real time. Each table may have 
only one timestamp variable 


Other data types: 


Data type 

Description 

l l 

sqLvariant 

l l 

Stores up to 8,000 bytes of data of various data types, except text, ntext, 
and timestamp 

uniqueidentifier 

Stores a globally unique identifier (GUID) 

xml 

Stores XML formatted data. Maximum 2GB 

cursor 

Stores a reference to a cursor used for database operations 

table 

Stores a result-set for later processing 


5.4.1.1.6 SQL Data Type Quick Reference 


However, different databases offer different choices for the data type definition. 

The following table shows some of the common names of data types between the various database 
platforms: 


Data type 

Access 

SQLServer 

Oracle 

MySQL 

PostgreSQL 

l 

boolean 

Yes/No 

Bit 

l 

Byte 

1 

N/A 

1 

Boolean 

integer 

Number 

Int 

Number 

Int 

Int 


(integer) 



Integer 

Integer 

float 

Number 

Float 

Number 

Float 

Numeric 


(single) 

Real 
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currency 

Currency 

Money 

N/A 

N/A 

Money 

string (fixed) 

N/A 

Char 

Char 

Char 

Char 

string 

(variable) 

Text (<256) 
Memo (65k+) 

Varchar 

Varchar 

Varchar2 

Varchar 

Varchar 

binary object 

OLE Object 
Memo 

Binary (fixed up to 
8K) 

Varbinary (<8K) 
Image (<2GB) 

Long 

Raw 

Blob 

Text 

Binary 

Varbinary 


5.4.2 With Data Types and Constraints statements 

SQL constraints are used to specify rules for the data in a table. 

If there is any violation between the constraint and the data action, the action is aborted by the 
constraint. 

Constraints can be specified when the table is created (inside the CREATE TABLE statement) or 
after the table is created (inside the ALTER TABLE statement). 

SQL CREATE TABLE + CONSTRAINT Syntax: 

CREATE TABLE table_name 
( 

column_namel data_type(size) constraint_name, 
column_name2 data_type(size) constraint_name, 
column_name3 data_type(size) constraint_name, 


In SQL, we have the following constraints: 

• NOT NULL - Indicates that a column cannot store NULL value 

• UNIQUE - Ensures that each row for a column must have a unique value 

• PRIMARY KEY - A combination of a NOT NULL and UNIQUE. Ensures that a column (or 
combination of two or more columns) have an unique identity which helps to find a 
particular record in a table more easily and quickly 

• FOREIGN KEY - Ensure the referential integrity of the data in one table to match values in 
another table 

• CHECK - Ensures that the value in a column meets a specific condition 

• DEFAULT - Specifies a default value when specified none for this column 

The best way to study all these options is to use a real RDBMS. We will also use Oracle...! 
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5.4.2.1 SQL NOT NULL Constraint 

The NOT NULL constraint enforces a field to always contain a value. This means that you cannot 
insert a new record, or update a record without adding a value to this field. 

The following SQL enforces the "P_Id" column and the "LastName" column to not accept NULL 
values: 


F Auto commit Rows |io jJ & # ( Save ) ( Rim ) 


CREATE TABLE PersonsNot^ull 

C 

P_Id int NOT NULL, 

LastName yjjcchar (255) NOT NULL, 
FirstName yarchar(255), 

Address yarchar(255), 

City varchar(255) 

)l ' 


If you try then to insert a row without the LastName you will receive an error: 

F Autocommit Rows |io # # ( Save 


INSERT INTO PersonsNotNull(P_Id,LastName,FirstName,Address,City) VALUES 
( 1 1 1 , 11 , 1 ISOZ 1 , 1 Chemin de Chandieu 1 , 1 Lausanne 1 ) 


Results 


OKA.-01400: cannot insert NULL into <"ISOZ 11 . "PEESONSNOTNULL 11 . "LASTNAME 11 > 


And if you forget nothing the operation will be successful: 

I^Autocommit Rows |io jJ & & ( Save )( Run ) 


INSERT INTO PersonsNotNull (P_Id, LastName, FirstName,Address, City) VALUES 
( 1 1 1 , 1 Vincent 1 , 1 ISOZ 1 , 1 Chemin de Chandieu 1 , 1 Lausanne 1 ) 


Results 


1 rou(s) inserted. 
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as you can see in the Oracle object browser: 

Table 


Add Column 

Modify Column 

Rename Column 

Drop Column 

Rename 

Copy 

Drop 

Truncate 

Create Lookup Table 


Column Name 

Data Type 

Nullable Default Primary Key 

PJD 

NUMBER 

No 

LASTNAME 

VAR CHAR 2 (2 5 5) 

No 

FIRSTNAME 

VAR CHAR 2 (2 5 5) 

Yes 

ADDRESS 

VAR CHAR 2 (2 5 5) 

Yes 

CITY 

VAR CHAR 2 (2 5 5) 

Yes 

1 - 5 
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5A.2.2 SQL UNIQUE Constraint 

The UNIQUE constraint uniquely identifies each record in a database table. 

The UNIQUE and PRIMARY KEY constraints both provide a guarantee for uniqueness for a column 
or set of columns. 

A PRIMARY KEY constraint automatically has a UNIQUE constraint defined on it. 

Note that you can have many UNIQUE constraints per table, but only one PRIMARY KEY constraint 
per table. 

If the creation of a UNIQUE Constraint fails this is because you already have duplicates data 
existing in your table in the chosen field. 

5.4.2.2.1 Create a single UNIQUE constraint on table creation 

The following SQL creates a UNIQUE constraint on the "P_Id" column when the "Persons" table is 
created: 

SQL Server / Oracle / MS Access: 


F Autocommit Rows |io jJ & 4? ( Save ;( Run ) 


CREATE TABLE PersonsUniqueSingle 
( 

P_Id int NOT NULL, 

LastName varchar(255) NOT NULL, 
FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

CONSTRAINT uP Id UNIQUE (P Id) 

)l 


That will give: 

ixes Model Constraints Grants 


Create 

Drop 

Enable 

Disable 


Constraint 

Type 

Search Condition Related Constraint 

Columns Delete Rule 

Status 

SYS_C00711 7 

Check 

"P_ID" IS NOT NULL 

- 

ENABLED ( 

SYS_C00711 8 

Check 

"LASTNAME" IS NOT NULL - 

- 

ENABLED ( 

UPJD 

Unique 

- 

PJD 

ENABLED ( 


MySQL: 


CREATE TABLE PersonsUnique 
( 

P_Id int NOT NULL, 
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LastName varchar(255) NOT NULL, 
FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

UNIQUE (P_Id) 

) 


5.4.2.2.2 Create a multiple column UNIQUE constraint on table creation 


To allow naming of a UNIQUE constraint, and for defining a UNIQUE constraint on multiple 
columns, use the following SQL syntax: 

MySQL / SQL Server / Oracle / MS Access: 


CREATE TABLE PersonsUniqueMulti 
( 

P_Id int NOT NULL, 

LastName varchar(255) NOT NULL, 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

CONSTRAINT uP_ID UNIQUE (LastName,FirstName) 
) 


5.4.2.2.3 DROP single or multiple UNIQUE constraint 

To drop a single or multiple UNIQUE constraint, use the following SQL: 

SQL Server / Oracle / MS Access: 


ALTER TABLE PersonsUniqueMulti 
DROP CONSTRAINT uP ID 


MySQL: 


ALTER TABLE PersonsUniqueMulti 
DROP INDEX uP ID 


5.4.2.2.4 Create a single UNIQUE constraint on an existing table 


To create a UNIQUE constraint on the "P_Id" column when the table is already created, use the 
following SQL: 

MySQL / SQL Server / Oracle / MS Access: 

ALTER TABLE PersonsUniqueMulti 
ADD CONSTRAINT uP_ID UNIQUE (P_Id) 

5.4.2.2.5 Create a multiple UNIQUE constraint on an existing table 


To allow naming of a UNIQUE constraint, and for defining a UNIQUE constraint on multiple 
columns, use the following SQL syntax: 

MySQL / SQL Server / Oracle / MS Access: 
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ALTER TABLE PersonsUniqueMulti 

ADD CONSTRAINT uP ID UNIQUE (LastName,FirstName) 
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5.4.23 SQL PRIMARY KEY Constraint 

The PRIMARY KEY constraint uniquely identifies each record in a database table. 

Primary keys must contain unique values and primary key column cannot contain NULL 
values. Each table should also have at least one primary key. 

If the creation of a PRIMARY KEY fail this is because you already have duplicates data 
existing in your table in the chosen field. 

5.4.2.3.1 Create a single PRIMARY KEY Constraint on table creation 


The following SQL creates a PRIMARY KEY on the "P_Id" column when the "Persons" table is 
created: 

SQL Server / Oracle / MS Access: 


CREATE TABLE Persons 
( 

P_Id int NOT NULL PRIMARY KEY, 
LastName varchar(255) NOT NULL, 
FirstName varchar(255), 

Address varchar(255), 

City varchar(255) 

) 


That will result in Oracle to: 


ndexes Mode Constraints Gi 


Create Drop Enable Disable 


I Constraint 

Type 

Search Condition 

Related Constraint Columns 

Delete Rule Status 

Last Change 

Index | 

SYS_C007142 

Check 

"PJD" IS NOT NULL 

- 

ENABLED 

09/16/2013 09:07:55 

PM 

- 

SYS_C007143 

Check 

"LASTNAME" IS NOT 
NULL 


ENABLED 

09/16/2013 09:07:55 

PM 

- 

SYS_C007144 

Primary 


PJD 

ENABLED 

09/16/2013 09:07:55 

PM 

SYS_C007144 


1-3 


as you can see this result in an horrible Index Name . The better is then to use: 


CREATE TABLE Persons 
( 

P_Id int NOT NULL, 

LastName varchar (255) NOT NULL, 
FirstName varchar (255), 

Address varchar (255), 

City varchar (255), 

CONSTRAINT pkPerson PRIMARY KEY (P_Id) 
) 
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ndexes Model Constraints Gi 


Create Drop Enable Disable 


Constraint 

Type 

Search Condition 

Related Constraint Columns Delete Rule Status 

Last Change 

Index | 

SYS_C007146 

Check 

"LASTNAME" IS NOT 
NULL 

ENABLED 

09/16/2013 09:17:23 

PM 


PKPERSON 

Primary 


PJD - ENABLED 

09/16/2013 09:17:23 

PM 

PKPERSON 

SYS_C007145 

Check 

"P_ID" IS NOT NULL 

ENABLED 

09/16/2013 09:17:23 

PM 


1-3 


MySQL: 


CREATE TABLE Persons 

( 

P_Id int NOT NULL, 

LastName varchar(255) NOT NULL, 
FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

PRIMARY KEY (P_Id) 

) 


5.4.2.3.2 Create a multiple PRIMARY KEY Constraint on table creation 


The following SQL creates a PRIMARY KEY on the "LastName" and "FirstName" columns when the 
"Persons" table is created: 

SQL Server / Oracle / MS Access: 


CREATE TABLE Persons 

( 

P_Id int NOT NULL, 

LastName varchar(255) NOT NULL, 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255) 

CONSTRAINT pkPerson PRIMARY KEY (LastName,FirstName) 

) 


That will result in Oracle to: 

idexes Model Constraints Grants Statistics L 


Create Drop Enable Disable 


Constraint 

Type 

Search Condition 

Related Constraint Columns 

Delete Rule Status 

Last Change 

Index j 

SYS_C0071 49 

Check 

"LASTNAME" IS NOT 
NULL 

- 

ENABLED 

09/1 6/2013 
09:36:35 PM 

- 

PKPERSON 

Primary 

- 

LASTNAME, 

FIRSTNAME 

ENABLED 

09/1 6/2013 
09:36:35 PM 

PKPERSON 

SYS_C0071 40 

Check 

"PJD" IS NOT NULL 

- 

ENABLED 

09/1 6/2013 
09:36:35 PM 

- 

1 -3 


MySQL: 


CREATE TABLE Persons 

( 

P_Id int NOT NULL, 

LastName varchar(255) NOT NULL, 
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FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

PRIMARY KEY (LastName,FirstName) 
) 


5.4.2.3.3 DROP single or multiple PRIMARY KEY Constraint 

To drop a PRIMARY KEY constraint, use the following SQL: 

SQL Server / Oracle / MS Access: 


ALTER TABLE Persons 
DROP CONSTRAINT pkPerson 


MySQL: 


ALTER TABLE Persons 
DROP PRIMARY KEY 

5.4.2.3.4 Create a single PRIMARY KEY constraint on an existing table 

To create a PRIMARY KEY constraint on the "P_Id" column when the table is already created, use 
the following SQL: 

MySQL / SQL Server / Oracle / MS Access: 

ALTER TABLE Persons 

ADD CONSTRAINT pkPerson PRIMARY KEY (P_Id) 

5.4.2.3.5 Create a multiple PRIMARY KEY constraint on an existing table 

To allow naming of a PRIMARY KEY constraint, and for defining a PRIMARY KEY constraint on 
multiple columns, use the following SQL syntax: 

MySQL / SQL Server / Oracle / MS Access: 

ALTER TABLE Persons 

ADD CONSTRAINT pkPerson PRIMARY KEY (LastName,FirstName) 


5.4.2.3.6 DISABLE/ENABLE single or multiple PRIMARY KEY Constraint 

To disable a PRIMARY KEY constraint (or any other constraint) to speed up deletion or addition 
of a huge amount of data, use the following SQL: 

SQL Server / Oracle / MS Access: 

ALTER TABLE Persons 
DISABLE CONSTRAINT pkPerson 



This will give: 
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I Constraints Grants Statistics 

_ m _ 


Create 

Drop 

Enable 

Disable 


Constraint 

Type 

Search Condition Related Constraint Columns Delete Rule 

Status 

SYS_C0071 58 

Check 

"LASTNAME" IS NOT NULL - 

ENABLED 

PKPERSON 

Primary 

PJD 

DISABLED 

SYS_C0071 57 

Check 

"PJD" IS NOT NULL 

ENABLED 


you can't with Oracle without PL/SQL disable multiple constraints. With SQL Server there is a nice 
query to disable all at once (see on Google). 

To reactivate a constraint, we will use: 


ALTER TABLE Persons 
ENABLE CONSTRAINT pkPerson 


5.4.2.3.7 List all primary keys from a table 


It may happen that sometimes you want to get the list of all indexes of a table. To do this use the 
Oracle all_constraints reserved word of Oracle: 


@Autocomnnit Rows 10 3 & $ \ Save j L Run ) 


SELECT column jiaine FROM all_cons_columns WHERE constraintjname = { 

SELECT constraint_name FROM all constraints 

WHERE lower(table_name) = loweif' demo_customers 1 > AND CONSTRAINTJYPE = 'P 1 

); 




Resutts Explain Describe 

History 


COLUMN NAME 


CUSTOMER ID 
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5A.2.4 SQL FOREIGN KEY Constraint 

A FOREIGN KEY in one table points to a PRIMARY KEY in another table as seen in the database 
theory training. 

Let's illustrate the foreign key with an example for Oracle. 

5.4.2.4.1 Create a single FOREIGN KEY Constraint on table creation 

We want a table to know what is the fidelity card number of a given customer and which employee 
(saler) sold the card. 

To do this we will run the foilwing SQL in Oracle (this code must also work for mySQL, Access and 
others...): 

W Autocommit Rows |io - & ( Save X Run ) 


CREATE TABLE Demo_FidelityCard 
( 

FidelityCard_id int NOT NULL, 

CardNumber int NOT NULL, 
fkCustomer_Id int NOT NULL, 
fkSaler_Id int NOT NULL, 

CONSTRAINT fkCustomer FOREIGN KEY (fkCustomer_Id) REFERENCES Demo_Custoners(Customer_Id), 
CONSTRAINT fkSaler FOREIGN KEY (fkSaler_Id) REFERENCES Demo_Users(User_Id) 

) 


This will give: 

Table 


Add Column 

Modify Column 

Rename Column 

Drop Column 

Rename 

Copy 

Drop 

Truncate 

Create Lookup Table 


Column Name 

Data Type 

Nullable 

Default Primary Key 

FIDELITYCARDJD 

NUMBER 

No 

1 

CARDNUMBER 

NUMBER 

No 

- 

FKCUSTOMERJD 

NUMBER 

No 

- 

FKSALER JD 

NUMBER 

No 

- 

1 - 4 


with: 
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Table Data Indexes Model Constraints Grants Statistics Ul Defaults Triggers Dependencies SQL 

m 


Create Drop Enable Disable 


Constraint 

Type 

Search Condition 


Related Constraint 

Columns 


Delete Rule 

Status I 

SYS_C0071 00 

Check 

"CARDNUMBER" IS 
NOT NULL 

- 


- 


- 

ENABLED 

SYS_C0071 09 

Check 

"FKCUSTOMERJD" 

IS NOT NULL 

- 


- 


- 

ENABLED 

SYS_C0071 90 

Check 

"FKSALERJD" IS 

NOT NULL 

- 


- 


- 

ENABLED 

PKFIDELITYCARD 

Primary 


- 


FIDELITYCARD. 

JD 

- 

ENABLED 

FKCUSTOMER 

Foreign 


ISOZ.DEMO. 

.CUSTOMERS.DEMO_CUSTOMERS_PK 

FKCUSTOMER. 

JD 

NO 

ACTION 

ENABLED 

FKSALER 

Foreign 


ISOZ.DEMO. 

.USERS. DEMO_USERS_PK 

FKSALERJD 


NO 

ACTION 

ENABLED 

SYS_C0071 87 

Check 

"FIDELITYCARDJD" 

IS NOT NULL 

- 


- 


- 

ENABLED 


and: 


s Dependencies S 



Now if you try to inset the following: 


F Autocommit Rows |io ^ I & # ( Save )( Run " ) 


INSERT INTO Demo_FidelityCard (FidelityCai:d_id,CardNumber,fkCustomer_Id,fkSaler_Id) VALUES 
( '1' , '230232' , '4' , ' 1' )| 


Results Explain Describe Saved SQL History 

_ m _ 

1 rou(s) inserted. 

It will succeed because Customer ID4 and Saler ID 1 exists but: 
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P Autocommit Rows 10 -] & & ( Save Run j 

INSERT INTO Demo_FidelityCaEd (FidelityCaEd_id,CaEdNumbeE,fkCustomeE_Id,fkSaleE_Id) VALUES 
( '1' , 1 230232 1 , '4' , 1 a] 1 ) 


Results 

ORA-OOOOl: unique constraint (ISOZ _ PKFIDELITYCJUU)) violated 

E 

will fail because Saler ID 3 does not exist! 

5A.2.4.2 DROP FOREIGN KEY Constraint 

To drop a foreign key on Oracle (SQL Server/Access) you use: 

F Autocommit Rows |io jJ & # ( Save 

ALTER TABLE demo_FidelitYCard 
I DROP CONSTRAINT fkjcUSTOHER 


on MySQL: 

ALTER TABLE demo_FidelityCard 
DROP CONSTRAINT KEY fkCustomer 

5.4.2.4.3 Create a FOREIGN KEY constraint on an existing table 

For Oracle (also SQL Server, MySQL, Access and others): 

P Autocommit Rows io - & & ( Save X Run ) 

ALTER TABLE demo_FidelityCard 

ADD CONSTRAINT fkCustomer FOREIGN KEY (fkCustomer_Id) REFERENCES Demo_Customers(Customer_Id); 
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5.4.2A.4 Foreign Key with ON DELETE CASCADE 

A foreign key with a cascade delete means that if a record in the parent table is deleted, then the 
corresponding records in the child table with automatically be deleted. This is called a cascade delete. 

A foreign key with a cascade deletion can be defined in either a CREATE TABLE statement or an 
ALTER TABLE statement. 

Here is an example. First, we create our table: 


P Autocommit Rows Iao -1 & ^ 



CREATE TABLE Demo_FidelityCard 
( 

Fide1ityCard_Id int NOT NULL, 

CardNumDer int NOT NULL, 
fkCustomer_Id int NOT NULL, 
fkSaler_Id int NOT Null, 

CONSTRAINT fkCustomer FOREIGN KEY (fkCustomer_Id) REFERENCES Demo_Customers(Customer_Id) ON DELETE CASCADE, 
CONSTRAINT fkSaler FOREIGN KEY (fkSaler_Id) REFERENCES Demo_Users(User_Id) ON DELETE CASCADE| 

) 


Results 


TaBle created. 


Then you can try... If you delete a customer, the related FidelityCard will be removed. Same thing if 
you remove only the sale! 
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5.4.2.5 SQL CHECK Constraint 

The CHECK constraint is used to limit the value range that can be placed in a column. 

If you define a CHECK constraint on a single column it allows only certain values for this column. 

If you define a CHECK constraint on a table it can limit the values in certain columns based on 
values in other columns in the row. 


5.4.2.5.1 Create a single or multiple CHECK Constraint on table creation 


We want to create a card fidelity table where Fidelity Card Number must all be greather than 
l'OOO'OOO and at the same time accept only Sales who's ID is greather than 1 (the same syntax 
should also work on MySQL, SQL Server, MS Access...): 

F Autocommit Rows |io & $ j Save Run j 

CREATE TABLE Demo_FidelityCard 

( 

Fide1ityCard_Id int NOT NULL, 

CardNumber int NOT NULL, 
fkCustomer_Id int NOT NULL, 
fkSaler_Id int NOT NULL, 

CONSTRAINT pkFidelityCard PRIMARY KEY (FidelityCard_Id), 

CONSTRAINT fkCustomer FOREIGN KEY (fkCustomer_id) REFERENCES Demo_Custoners(Customer_Id), 
CONSTRAINT fkSaler FOREIGN KEY (fkSaler_Id) REFERENCES Demo_Users(User_Id), 

CONSTRAINT chk_CardNumberAndSales CHECK (fkSaler_Id>l AND CardNumUer>1000000) 

) 


This will give: 

Table Data 


Add Column 

Modify Column 

Rename Column 

Drop Column 

Rename 

Copy 

Drop 

Truncate 

Create Lookup Table 


Column Name 

Data Type 

Nullable Default Primary Key 

FIDELITYCARDJD 

NUMBER 

No - 1 

CARDNUMBER 

NUMBER 

No 

FKCUSTOMERJD 

NUMBER 

No 

FKSALERJD 

NUMBER 

No 

1-4 


And: 
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Constraint 

Type 

Search Condition 

Related Constraint 

Columns 

Delete Rule 

Status 

SYS_C007209 

Check 

"CARDNUMBER" IS 

NOT NULL 

- 



ENABLED 

SYS_C007210 

Check 

"FKCUSTOMERJD" IS 
NOT NULL 


- 


ENABLED 

SYS_C007211 

Check 

"FKSALER ID" IS NOT 
NULL 




ENABLED 

CHK_CARDNUMBERANDSALES 

Check 

fkSalerJd>1 AND 
CardNumber>1000000 

- 

- 


ENABLED 

PKFIDELITYCARD 

Primary 


- 

FIDELITYCARDJD 


ENABLED 

FKCUSTOMER 

Foreign 


ISOZ.DEMO_CUSTOMERS.DEMO_CUSTOMERS_PK 

FKCUSTOMERJD 

NO 

ACTION 

ENABLED 

FKSALER 

Foreign 


ISOZ.DEMO_USERS.DEMO_USERS_PK 

FKSALER JD 

NO 

ACTION 

ENABLED 

SYS_C007208 

Check 

"FIDELITYCARDJD" IS 
NOT NULL 

- 

- 

- 

ENABLED 


And if you try to insert the following: 


F Autocommit Rows |io jJ & # (_Save_) (_RurJ 


INSERT INTO Demc^FidelityCaEd (FidelityCard_Id,CardNuintier,fkCustomer_Id,fkSaleE_id) VALUES 
( '1' , '[230232 1 , '4' , '2' ) 


Results E 


OKA-02290: check constraint (ISOZ CHKC AKDNUMBEKANDSALES) violated 


And if you respect all constraints you will get: 

P Autocommit Rows [HT - & & ( Save )C Run ) 

INSERT INTO Demo_FidelityCard (FidelityCard_Id,CardNuiLber ,fkCustomer_Id,fkSaler_id) VALUES 
(' 1 ', 1 1^30232 1 ,' 4 ',' 2 ') 


Results Explain Describe 

_ m _ 

1 row{s) inserted. 

with success! 

5.4.2.5.2 DROP CHECK Constraint 

To drop a check just write: 
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I 7 Autocommit Rows |io C Save ) ( Run ) 

ALTER TABLE Demo_FidelityCard| 

DROP CONSTRAINT chk CardNuinBerAndSales 


and when you run the SQL code you will see the Check removed: 


Constraint 

Type 

Search Condition 

Related Constraint 

Columns 

Delete Rule 

Status 

SYS_C007209 

Check 

"CARDNUMBER" IS 
NOT NULL 



- 

ENABLED 

SYS_C007210 

Check 

"FKCUSTOMERJD" 

IS NOT NULL 



- 

ENABLED 

SYS_C007211 

Check 

"FKSALER ID" IS 

NOT NULL 



- 

ENABLED 

PKFIDELITYCARD 

Primary 



FIDELITYCARDJD 

- 

ENABLED 

FKCUSTOMER 

Foreign 

- 

ISOZ.DEMO_CUSTOMERS.DEMO_CUSTOMERS_PK 

FKCUSTOMERJD 

NO 

ACTION 

ENABLED 

FKSALER 

Foreign 


ISOZ.DEMO_USERS.DEMO_USERS_PK 

FKSALER JD 

NO 

ACTION 

ENABLED 

SYS_C007208 

Check 

"FIDELITYCARD ID" 
IS NOT NULL 


- 

- 

ENABLED 


on MySQL the syntax is: 

ALTER TABLE Demo_FidelityCard 
DROP CHECK chk_CardNumberAndSales 

5.4.2.5.3 Create CHECK constraint on an existing table 

To add a CHECK constraint on most RDBMS the syntax is: 

F Autocommit Rows |io jJ & # ( Save j ( Run ) 

ALTER TABLE Demo_FidelitYCard 

ADD CONSTRAINT chk_CardNumBerAndSales CHECK (fkSaler_Id>l AND CardNimBer>1000000) 
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5A.2.6 SQL DEFAULT Value 


The DEFAULT constraint is used to insert a default value into a column. 

The default value will be added to all new records, if no other value is specified. 


5.4.2.6.1 Create a Default Value on table creation 

Once again, we will play with Oracle: 


W Autocommit Rows |io T\ & # ( Save ' ) ( Run ) 


CREATE TABLE Demo_FidelityCard 

( 

Fi de 1 ity Card_Id int NOT NULL, 

CardNuaiber int NOT NULL, 
fkCustomer_Id int NOT NULL, 
fkSaleR_Id int NOT NULL, 

InitialsonusPoints int DEFAULT '100', 

OrderDate date DEFAULT sysdate, 

CONSTRAINT pkFidelityCard PRIMARY KEY (FidelityCard_Id), 

CONSTRAINT fkCustomer FOREIGN KEY (fkCustomer_Id) REFERENCES Demo_Customers[Customer_Id), 
CONSTRAINT fkSaler FOREIGN KEY (fkSaler_Id) REFERENCES Demo_Users(User_Id), 

CONSTRAINT chk_CardmrnberAndSales CHECK (fkSaler_Id>l AND CardNumber>1000000) 

) 


Results I 


Table created. 


where you can see the important SYSDATE statement used a lot also sometimes with the USER 
statement! 


F Autocommit Rows |io jJ & # ( Save )( Run ) 


CREATE TABLE SystemLoginf 
pk int PRIMARY KEY, 
description varchar(100), 
created_by varchar(20) DEFAULT USER 

); 


Note: On mySQL, Access, SQL Server you have to replace the sysdate with getdate(). 
This first query (the query that interest us) gives: 
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Table 


Add Column 

Modify Column 

Rename Column 

Drop Column 

Rename 

Copy 

Drop 

Truncate 

Create Lookup Table 


Column Name 

Data Type 

Nullable 

Default 

Primary Key 

FIDELITYCARDJD 

NUMBER 

No 

- 

1 

CARDNUMBER 

NUMBER 

No 

- 

- 

FKCUSTOMERJD 

NUMBER 

No 

- 

- 

FKSALERJD 

NUMBER 

No 

- 

- 

INITIALBONUSPOINTS 

NUMBER 

Yes 

'100 1 

- 

ORDERDATE 

DATE 

Yes 

sysdate 

- 

1 - 6 


nn^nlnfld 


But if we use the GUI to insert rows, the standard values do not appear: 



But if we insert using SQL: 


F Autocommit Rows |io _»J & # ( Save ) ( Run ) 


INSERT INTO Demo_FidelityCaEd (FidelityCaEd_Id,CaEdNumbeE,fkCustomeE_Id,f]ESaleE_id) VALUES 
( '1' , '[230232 1 , '4' , '2' ) 


Results E 


INSERT INTO Demo_FidelityCard (FidelityCard_Id,CardNunnber,fkCustonner_Id,fkSaler_Id) VALUE 
('1','2334323 V4','2') 


we get: 
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Table Data I 


Query Count Rows Insert Row 


EDIT FIDELITYCARDJD 

CARDNUMBER 

FKCUSTOMERJD 

FKSALERJD 

INITIALBONUSPOINTS 

ORDERDATE 

\W i 

2032323 

4 

2 

100 

09/1 0/201 3 

row(s) 1-1 of 1 


...it works! 

5.4.2.6.2 DROP Default Value Constraint 

To drop a default value on Oracle: 

P Autocommit Rows ho & & ( Save ) ( Run ) 

ALTER TABLE Demo_FidelityCard MODIFY InitialBonusPoints DEFAULT NULL; 


To drop a DEFAULT constraint, use the following SQL on other RDBMS: 


MySQL: 

ALTER TABLE Demo_FidelityCard 
ALTER InitialBonusPoints DROP DEFAULT 

SQL Server / Oracle / MS Access: 

ALTER TABLE Demo_FidelityCard 

ALTER COLUMN I nitialBonusPoints DROP DEFAULT 

5.4.2.6.3 Create a Default Value on an existing table 

To create a DEFAULT constraint on the "InitialBonusPoints" column when the table is already 
created, use the following SQL: 


MySQL: 

ALTER TABLE Demo_FidelityCard 

ALTER InitialBonusPoints SET DEFAULT '100' 

SQL Server / MS Access: 

ALTER TABLE Demo_FidelityCard 

ALTER InitialBonusPoints City SET DEFAULT '100' 
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Oracle: 


ALTER TABLE Demo_FidelityCard 

MODIFY InitialBonusPoints DEFAULT '100' 
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5.4.2.7 SQL CREATE INDEX statement Value 

Much more about indexes with the Enterprise version of Oracle: 

http://docs.oracle.eom/cd/B 19306 01/server. 102/bl4231/indexes.htm 
The CREATE INDEX statement is used to create indexes in tables. 

Indexes allow the database application to find data fast; without reading the whole table. 

The users cannot see the indexes, they are mainly just used to speed up searches/queries. 

Indexes are normally created only and only if the users say that the database begins to retrieve 
information too slowly. Create them only after table creation and on users requests otherwise you 
use disk space for nothing! 

If the creation of a UNIQUE INDEX fails this is because you already have duplicates data 
existing in your table in the chosen field. 

Note: Updating a table with indexes takes more time than updating a table without (because the 
indexes also need an update). So you should only create indexes on columns (and tables) that will 
be frequently searched against. 

Creates an index on a table. Duplicate values are allowed: 

CREATE INDEX index_name 
ON table_name (column_name) 

Creates a unique index on a table. Duplicate values are not allowed: 

CREATE UNIQUE INDEX index_name 
ON table_name (column_name) 

Note: The syntax for creating indexes varies amongst different databases. Therefore: Check the 
syntax for creating indexes in your database. 
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5.4.2.7.1 Create a Single (aka non-clustered) Nonunique Index on an 
existing table 

Once again, we will play with Oracle: 

Auto commit Rows ho ^ I & ^ ( Save Run J 

CREATE INDEX i dx C ar dNumD e r 

ON Demo_FidelityCard (CardNumlier|) 


Results 


Index created. 


This will give: 



5.4.2.7.2 Create a Single (aka non-clustered) Unique Index on an existing 
table 

Duplicate values will not be allowed. It's like creating a Nonunique Index and after putting and 
UNIQUE constraint on it: 

P Autocommit Rows |io jJ & & ( Save ; ( Run ) 

CREATE UNIQUE INDEX idxCardNumbeE 
ON Demo_FidelitYCaEd (CaEdNumbeE)| 


This will give: 
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It is easier to manage than creating and Nonunique INDEX with after a UNIQUE CONSTRAINT. 

Note: On MS Access, when you create a Primary Key, on unique Index is automatically created on 
the primary key column. 

5.4.2.7.3 Create a Multiple (aka clustered) Nonunique Index on an existing 
table 

If an employee uses a lot of queries using only 'CardNumber' field creating a non-clustered index is 
for sure the efficient answer. But if you have another employee using a lot of time queries using 
'CardNumber' and 'fkSaler' then it will be interesting to create a clustered Index. 

Depending on the scenario and storage availability and also update frequency of the table you can 
have cluster index on the 2-uplet ('CardNumber','fkSaler') + two index on respectively the same 
fields. 

The best solution is not always easy. The best thing is to study usage statistics and compare 
results using statistical tools (student T-test typically). 

To create a multiple (clustered) non-unique Index on Oracle on an existing table use the following: 


I 7 Autocommit Rows |io T} & # ( Save ;( Run ) 


CREATE INDEX idxCardNumberSaler 
ON Demo_FidelityCard (CardNumber,fkSaler_Id) 


Results 


Index created. 

i\ 

and for sure you can also create a multiple (clustered) UNIQUE INDEX. 

5.4.2.7.4 Rebuild an Index 

An index can be corrupted on the tree needs to be optimized again. To rebuild and Index, run the 
following on Oracle: 
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F Autocommit Rows io ^ $ 

( Save )(_Run } 

ALTER INDEX idxCardNimberSaler REBUILD; 



5.4.2.7.5 DROP Multiple/Single Unique/Nonunique Index 

To drop an INDEX on Oracle you just write: 


FAutocommit Rows |io -1 4^# ( Save )( Run ) 

DROP IHDEX idxCardlJumberSaleE;| 


You don't need to specify the table because index names are unique across the whole server. 
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5.4.2.7.6 List all indexes from a table 

It may happen that sometimes you want to get the list of all indexes of a table. To do this use the 
Oracle alljndexes reserved word: 


I^Autocommit Rows | 10 '1 ( Save ; ( . Run j 

SELECT * FROM all indexes WHERE lower(table name) = 'demo customers!'; 


Results 

Explain Describe Saved; 

5Qr"Histor^™ 








1 OWNER 

INDEX NAME 

INDEX TYPE 

TABLE OWNER 

TABLE NAME 

TABLE TYPE 

UNIQUENESS 

COMPRESSION 

PREFIX LENGTH TABLESPACE NAME ll 

ISOZ 

DEMOCUSTNAMEIX 

NORMAL 

ISOZ 

DEMOCUSTOMERS 

TABLE 

NON UNIQUE 

DISABLED 

USERS 2 

ISOZ 

DEMO_CUSTOMERS_PK 

NORMAL 

ISOZ 

DEMO_CUSTOMERS 

TABLE 

UNIQUE 

DISABLED 

USERS 2 


2 rows returned in 0.16 seconds Download 


- 145/350 - 



















Vincent ISOZ 


Structured Query Language/SQL 


5.5 SQL ALTER TABLE Statement 


Here is a resume of some new ALTER TABLE statements and some other we already know (all 
examples are given only for Oracle): 

5.5.1 ALTER TABLE to change table name 

First, we create in Oracle the table: 


CREATE TABLE Persons 

( 

PersonID int, 

LastName varchar(255), 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

Salary float, 

TaxesPercentage float, 

CONSTRAINT pkPerson PRIMARY KEY (PersonID) 

) ; 


We get: 


[^Tables 

-H 

P 



APEX$ACL J*J 

APEX$WS FILES 
APEX$_WS_HIST ORY 
APEX$WS LINKS 
APEX$WS NOTES 
APEX$WS ROWS 
APEX$_WS_T AGS 
APEX$_WS_WEBPG_SECTIONS 
APEX$WS WEBPG SECTION HIST ( 
BONUSES 

DEMO CUST OMERS 
DEMO ORDERS 
DEMO_ORDER_ITEMS 
DEMO PRODUCT INFO 
DEMO_STATES 
DEMO USERS 
DEPT 
EMP 

PERSONS 


PERSONS 


Table Data I 


Add Column Modify Column Rename Column Drop Column Rename Copy Drop Truncate Create Lookup Table 


Column Name 

Data Type 

Nullable Default Primary Key 

PERSONID 

NUMBER 

No - 1 

LASTNAME 

VAR CHAR 2 (2 5 5) 

Yes 

FIRSTNAME 

VAR CHAR 2 (2 5 5) 

Yes 

ADDRESS 

VAR CHAR 2 (2 5 5) 

Yes 

CITY 

VAR CHAR 2 (2 5 5) 

Yes 

SALARY 

FLOAT 

Yes 

TAXESPERCENTAGE 

FLOAT 

Yes 

1-7 


Download 


and after we rename it : 
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Autocommit Rows io 4? $ 

( Save )(_ Run ) 

ALTER TABLE 


Persons 


RENAME TO 


Employees; 



Results Explain De 


Statement processed. 

5.5.2 ALTER TABLE to add (static) new column 

To alter a table to add columns: 

P Autocommit Rows ho ~ \ & -4? ( Save ) ( Run ) 


ALTER TABLE 
Employees 

ADD 

( 

Age int. 
Birthday date 


Results 


Statement processed. 

5.5.3 ALTER TABLE to add virtual (dynamic) new 
column 

Computed columns are nothing new to Oracle and have been available since its first release in 
1984. A special type of column - known as a computed by column - defines a calculation instead of 
a data type. This special column takes no space within the table but allows the programmer to 
fetch the value at run-time using the select statement, or via a cursor. 

The computed by expression can be based only on pure functions!! 

Use the ALTER TABLE statement to add AUTOMATIC new column. 
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P Autocommit Rows |io // ( Save ) ( Run ) 


ALTER TABLE Employees ADD (TaxAmount AS [SALARY*TAXESPERCENTAGE)); 


Results 


Table altered. 

If we look at the table structure we get: 


EMPLOYEES 

Table Data 


Add Column Modify Column Rename Column Drop Column Rename Copy Drop Truncate Create Lookup Table 


Column Name 

Data Type 

Nullable Default Primary Key 

PERSONID 

NUMBER 

No - 1 

LASTNAME 

VAR CHAR2(25 5) 

Yes 

FIRSTNAME 

VAR CHAR2(25 5) 

Yes 

ADDRESS 

VAR CHAR2(25 5) 

Yes 

CITY 

VAR CHAR2(25 5) 

Yes 

SALARY 

FLOAT 

Yes 

TAXESPERCENTAGE 

FLOAT 

Yes 

1 - 7 


as you can see the virtual column is not visible in the table structure but if we look in the SQL 
structure, we can see TaxAmount: 
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EMPLOYEES 

jgers Dependencies SQL 


CREATE TABLE "EMPLOYEES" 

( "PERSONID" NUMBER(*, 0) , 

"LASTNAME" VARCHAR2 (255) , 

"FIRSTNAME" VARCHAR2 (255) , 

"ADDRESS" VARCHAR2(255), 

"CITY" VARCHAR2(255), 

"SALARY" FLOAT(126), 

"TAXESPERCENTAGE" FLOAT(126), 

"AGE" NUMBER (*,0), 

"BIRTHDAY" DATE, 

"TAXAMOUNT" NUMBER GENERATED ALWAYS AS ("SALARY"*"TAXESPERCENTAGE") VIRTUAL VISIBLE , 
CONSTRAINT "PKPERSON" PRIMARY KEY ("PERSONID") ENABLE 


Now if we add a new row: 


P Autocommit Rows |io jJ # $ i^_Save_) 


INSERT INTO Employees (PERSONID,LastName, FirstName, Address, City, SAL ARY, TAXES PERCENTAGE) 
VALUES (1,'Vincent','ISOZ','22 Ch. de Chandieu' ,' Lausanne ' ,240000,0.105|) ; 


Results 


1 row(s) inserted. 


Now that a least one row exists, we have: 
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| T a b 1 e s 

H 

P 



APEX$ACL 

APEX$WS FILES 

APEX$WS HIST ORY 

APEX$WS LINKS 

APEX$WS NOTES 

APEX$WS ROWS 

APEX$WS T AGS 

APEX$WS WEBPG SECTIONS 

APEX|WS WEBPG SECTION HIST( 

BONUSES 

DEMO CUST OMERS 

DEMO ORDERS 

DEMO_ORDER_ITEMS 

DEMO PRODUCT INFO 

DEMO STATES 

DEMO USERS 

DEPT 

EMP 


EMPLOYEES 


EMPLOYEES 


Table C 


Add Column Modify Column Rename Column Drop Column Rename Copy Drop Truncate Create Lookup Table 


Column Name 

Data Type 

Nullable 

Default Primary Key 

PERSONID 

NUMBER 

No 

1 

LASTNAME 

VAR CHAR 2 (2 5 5) 

Yes 

- 

FIRSTNAME 

VAR CHAR 2 (2 5 5) 

Yes 

- 

ADDRESS 

VAR CHAR 2 (2 5 5) 

Yes 

- 

CITY 

VAR CHAR 2 (2 5 5) 

Yes 

- 

SALARY 

FLOAT 

Yes 

- 

TAXESPERCENTAGE 

FLOAT 

Yes 

- 

AGE 

NUMBER 

Yes 

- 

BIRTHDAY 

DATE 

Yes 

- 

TAXAMOUNT 

NUMBER 

Yes 

" S ALAR Y'^'TAXE S P E R C E NTAG E" 

1-10 


Download 


<\ 


and we can look at the content: 


EMPLOYEES 

Table Data Indexes Model Constraints Grants Statistics Ul Defaults Triggers Dependencies SQL 

Query Count Rows Insert Row 


EDIT 

PERSONID LASTNAME 

FIRSTNAME 

ADDRESS 

CITY 

SALARY 

TAXESPERCENTAGE AGE 

BIRTHDAY TAXAMOUNT 


1 Vincent 

ISOZ 

22 Ch. de Chandieu 

Lausanne 

240000 

.105 

25200 

row(s) 1-1 of 1 


Download 


it works! 


5.5.4 ALTER TABLE to change column name 

To change a column name just use the following syntax: 


ALTER TABLE Employees RENAME COLUMN Birthday to BirthDate; 


5.5.5 ALTER TABLE to change column type 

To change a column type just use the following syntax: 


ALTER TABLE 
Employees 
MODIFY 
( 

FirstName varchar(30), 
LastName varchar(30) 

) ; 
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5.5.6 ALTER TABLE to change Constraints name 

The following SQL code can be used to change the name of a Primary Key, a Foreign Key, an 
Index or a Unique constraint: 


ALTER TABLE 
Employees 
RENAME CONSTRAINT 
( 

pkPerson TO pkPersonld 

) ; 


5.5.7 ALTER TABLE to change Index name 

First create an index on our table: 


CREATE INDEX idxFirstName ON Employees (FirstName); 


And to change the name of the index: 


ALTER INDEX idxFirstName RENAME TO idxFName; 


5.5.8 ALTER TABLE to change table in Read Only 

Sometimes you will need to protect tables against DML from end-users. Then the best solution 
could be to protect de table in read only to avoid any data modification. 

To do this run the following code in Oracle: 

I* Autocommit Rows |io T} & # ( Save 

ALTER TABLE Demo Customers READ ONLY; 


Results 

Table altered. 

And now if you try to run and DML query you will get an error: 
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F Autocommit Rows h° & C Save X Run ) 


UPDATE Demo_CustGmers 
SET Ci:edit_Limit=1100; 


Results 


OKA-12081: update operation not. allowed, on table "ISOZ" . "DEMO_CUSTOMERS" 


and if you change it again in READ/WRITE you will be able to run the DML: 

F Autocommit Rows Mo ^ I & $ ( Save A Run } 

ALTER TABLE Demo_Customers READ WRITE ;| 


Results 


Table altered. 
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5.6 SQL DROP Statement 

Indexes, tables, columns and databases can easily be deleted/removed with the DROP: 

5.6.1 Drop a database 

To drop a database we won't make a practical because this can be done with a simple right 
clic on Access, SQL Server and can't be done with Oracle and on the free version of MySQL 
this statement is blocked. 

Then to remove a database, when you have the rights and the possibility, the syntax is simply: 

DROP DATABASE database name 


5.6.2 Drop a table 

The DROP TABLE statement is used to delete a table. 


DROP TABLE table name; 


5.6.3 Drop column(s) 

To drop a column, you have to alter the table: 


ALTER TABLE 
table_name 
DROP 

(col namel, col_name2); 


5.6.3.1 UNUSED column(s) 

If you are concerned about the length of time it could take to drop column data from all of the rows 
in a large table, you can use the ALTER TABLE...SET UNUSED statement. This statement marks one 
or more columns as unused, but does not actually remove the target column data or restore the 
disk space occupied by these columns. However, a column that is marked as unused is not 
displayed in queries or data dictionary views, and its name is removed so that a new column can 
reuse that name. All constraints, indexes, and statistics defined on the column are also removed. 


ALTER TABLE 
table_name 
SET UNUSED 

(col namel, col_name2); 


You can later remove columns that are marked as unused by issuing an ALTER TABLE...DROP 
UNUSED COLUMNS statement. Unused columns are also removed from the target table whenever 
an explicit drop of any particular column or columns of the table is issued. 


ALTER TABLE 
table_name 
DROP UNUSED 

(col namel, col_name2); 
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It is no longer possible to retrieve marked columns when clearing a table to make them operational 
again. Only the DROP UNUSED COLUMNS directive is allowed to handle such columns. It destroys 
all the columns of a table that are marked at erasure. 

5.6.4 Drop constraints 

We will focus here only on Oracle SQL and with a NOT NULL constraint example (the idea 
is the same for Primary Key, a Foreign Key, an Index or a Unique constraint). 

To see this with a NOT NULL we create first a table: 

f? Auto commit Rows 10 jlI 4 ? 4 ? ( Save )( Run ) 

CREATE TABLE PersonsNotJJull 
( 

P_Id int NOT NULL , 

Last N ame yarchar (255) NOT NULL, 

FirstName yarchar(255), 

Address yarchar(255), 

City varchar(255) 

>1 . 


Then you will see that NOT NULL is only a constraint: 

Constraints 


Create 

Drop 

Enable 

Disable 


Constraint 

Type 

Search Condition Related Constraint Columns Delete Rule 

Status 

SYS_C007296 

Check 

"PJD" IS NOT NULL 

ENABLED 

SYS_C007297 

Check 

"LASTNAME 11 IS NOT NULL - 

ENABLED 


The if you know how to remove a constraint you know how to remove and NOT NULL. For 
this you just type: 

F Autocommit Rows [HT - & ( Save )( Run ) 

ALTER TABLE PersonsNotNull DROP CONSTRAIHT SYS C007297; 
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5.6.5 Drop index 

The DROP INDEX statement is used to delete an index in a table. 

DROP INDEX Syntax for MS Access: 

DROP INDEX index_name ON table_name 

DROP INDEX Syntax for MS SQL Server: 

DROP INDEX table_name.index_name 

DROP INDEX Syntax for DB2/Oracle (you do not need to specify table name because index name 
are unique across the whole server): 

DROP INDEX index_name 

DROP INDEX Syntax for MySQL: 

ALTER TABLE table_name DROP INDEX index_name 

5.6.6 Drop the content of a table 

What if we only want to delete the data inside the table, and not the table itself? 

Then, use the TRUNCATE TABLE statement: 

TRUNCATE TABLE table name 
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5.7 SQL AUTO-INCREMENT 

Very often we would like the value of the primary key field to be created automatically every time a 
new record is inserted. 

5.7.1 Syntax for MySQL 

The following SQL statement defines the "ID" column to be an auto-increment primary key field in 
the "Persons" table: 

CREATE TABLE Persons 
( 

ID int NOT NULL AUTO_INCREMENT, 

LastName varchar(255) NOT NULL, 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

PRIMARY KEY (ID) 

) 

MySQL uses the AUTO_INCREMENT keyword to perform an auto-increment feature. 

By default, the starting value for AUTO_INCREMENT is 1, and it will increment by 1 for each new 
record. 

To let the AUTO_INCREMENT sequence start with another value, use the following SQL statement: 

ALTER TABLE Persons AUTO_INCREMENT=100 

To insert a new record into the "Persons" table, we will NOT have to specify a value for the "ID" 
column (a unique value will be added automatically): 

INSERT INTO Persons (FirstName,LastName) 

VALUES ( 'Lars 1 , 'Monsen 1 ) 

The SQL statement above would insert a new record into the "Persons" table. The "ID" column 
would be assigned a unique value. The "FirstName" column would be set to "Lars" and the 
"LastName" column would be set to "Monsen". 

5.7.2 Syntax for SQL Server 

The following SQL statement defines the "ID" column to be an auto-increment primary key field in 
the "Persons" table: 

CREATE TABLE Persons 
( 

ID int IDENTITY(1,1) PRIMARY KEY, 

LastName varchar(255) NOT NULL, 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255) 

) 

The MS SQL Server uses the IDENTITY keyword to perform an auto-increment feature. 
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In the example above, the starting value for IDENTITY is 1, and it will increment by 1 for each new 
record. 

Tip: To specify that the "ID" column should start at value 10 and increment by 5, change it to 
IDENTITY(10,5). 

To insert a new record into the "Persons" table, we will NOT have to specify a value for the "ID" 
column (a unique value will be added automatically): 

INSERT INTO Persons (FirstName,LastName) 

VALUES ( 'Lars', 'Monsen') 

The SQL statement above would insert a new record into the "Persons" table. The "ID" column 
would be assigned a unique value. The "FirstName" column would be set to "Lars" and the 
"LastName" column would be set to "Monsen". 

5.7.3 Syntax for Microsoft Access 

The following SQL statement defines the "ID" column to be an auto-increment primary key field in 
the "Persons" table: 

CREATE TABLE Persons 
( 

ID Integer PRIMARY KEY AUTOINCREMENT, 

LastName varchar(255) NOT NULL, 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255) 

) 

The MS Access uses the AUTOINCREMENT keyword to perform an auto-increment feature. 

By default, the starting value for AUTOINCREMENT is 1, and it will increment by 1 for each new 
record. 

Tip: To specify that the "ID" column should start at value 10 and increment by 5, change the 
autoincrement to AUTOINCREMENT(10,5). 

To insert a new record into the "Persons" table, we will NOT have to specify a value for the "ID" 
column (a unique value will be added automatically): 

INSERT INTO Persons (FirstName,LastName) 

VALUES ( 'Lars 1 , 'Monsen') 

The SQL statement above would insert a new record into the "Persons" table. The "P_Id" column 
would be assigned a unique value. The "FirstName" column would be set to "Lars" and the 
"LastName" column would be set to "Monsen". 

5.7.4 Syntax for Oracle (with simple ID) 

In Oracle the code is a little bit more tricky. 

First we create this basic table: 
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P Autocommit Rows |io jJ & # ( Save ) ( Run ) 


CREATE TABLE Persons 
( 

ID int NOT NULL, 

LastName varchar(255) NOT NULL, 
FirstName varchar(255), 

Address varchar(255), 

City varchar(255), 

PRIMARY KEY (ID) 

) 


You will have to create an auto-increment field with the sequence object (this object generates a 
number sequence). 

Use the following CREATE SEQUENCE syntax: 


P Autocommit Rows |io T} & 4? ( Save 


CREATE SEQUENCE seq_parson 

MINVALUE 1 

START WITH 1 

INCREMENT BY 1 

CACHE 10| 


Results 


Sequence created. 

The code above creates a sequence object called seq_person, that starts with 1 and will increment 
by 1. It will also cache up to 10 values for performance. The cache option specifies how many 
sequence values will be stored in memory for faster access. 

To insert a new record into the "Persons" table, we will have to use the nextval function (this 
function retrieves the next value from seq_person sequence) : 
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P Autocommit Rows ho & & ( Save ) ( Run ) 


INSERT INTO Persons (ID,FirstName,LastName) 
VALUES (seq_person.next.val, 'Vincent' , ' ISOZ ' ) ; 


The SQL statement above would insert a new record into the "Persons" table. The "ID" column 
would be assigned the next number from the seq_person sequence. The "FirstName" column would 
be set to "Vincent" and the "LastName" column would be set to "ISOZ". 

5.7.5 Syntax for Oracle (with GUID) 

Using a GUID instead of a simple id auto-increment has some pros and cons (see Database 
Modeling Course). Then here we will focus on how to create such a thing in Oracle: 

P Autocommit Rows 3° - & # ( Save ) C _Run ) 

CREATE TABLE Persons 
( 

ID raw(32) default sys_quid() PRIMARY KEY, 

LastName varchar(255) NOT NULL, 

FirstName varchar(255), 

Address varchar(255), 

City varchar(255) 

) 


Then if you insert a new row: 
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P Autocommit Rows |io jJ & # i^_Saye_J 

[INSERT INTO Persons (FirstName , LastName) 

VALUES ( 1 Vincent 1 , 1 ISOZ 1 ); 


Results 


1 rou(s) inserted. 


You will get: 

Data 


Query 


Count Rows 


Insert Row 


EDIT 

ID 

LASTNAME 

FIRSTNAME 

ADDFtESS CITY 

gr 

5B0835E7D48D40679C25741 C85D75E2C 

ISOZ 

Vincent 

- 

row(s) 1-1 of 1 


Download 
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6 SQL VIEWS 

In SQL, a view is a virtual table based on the result-set of an SQL statement. 

A view contains rows and columns, just like a real table. The fields in a view are fields from one or 
more real tables in the database. 

You can add SQL functions, WHERE, and JOIN statements to a view and present the data as if the 
data were coming from one single table. 

If a view contains the primary key and all others NOT NULL columns, the view can be used to insert 
datas or even override the original table constraints (by adding complementary constraints to the 
view). Here we will focus only on basic read-only views because this is the most common case for 
end-users (and we have only one week to study SQL...). 
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6.1 SQL CREATE VIEW Syntax 

The general syntax is: 

CREATE VIEW view_name AS 
SELECT column_name(s) 

FROM table_name 
WHERE condition 

Note: A view always shows up-to-date data! The database engine recreates the data, using the 
view's SQL statement, every time a user queries a view. 

Also we begin with an example: 

P Autocommit Rows |io & V ( Save ) ( Run ) 


CREATE VIEW viwEmployee AS 

SELECT cust_last_name, cust_first_name, credit_limit as buy_limit 
FROM Demo_Custoners 
WHERE credit_limit>= 1000 
WITH |REM) ONLY; 


Results 


View created. 


You can check that the view exists: 
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ORACLE' Application Express 


Home 

Application Builder^ 

SQL Workshop ▼ 

Team Development^ 

Administration ▼ 

Home SQLWorkshop Object Browser 


Tables 


Tables 


■ Indexes 
Sequences 
^ Types 
^Packages 
Procedures 
Functions 
iTriggers 
^ Database Links 
^Materialized Views 
Synonyms _ 




APEX$WS WEBPG SECTION HIST( 


DEMO CUSTOMERS 


DEMO FIDELITYCARD 


DEMO ORDERS 


DEMO ORDER ITEMS 


DEMO PRODUCT INFO 


DEMO STATES 


DEMO_USERS 


And then you will see the view: 

ORACLE' Application Express 


Home 

Application Builder▼ 

SQL Workshop ▼ 

Team Development^ 

Administration^ 

Home SQLWorkshop Object Browser 


| Views 

~P~ 


CURREWTPRODUCTLIST 

VIWEMPLOYEE 


H 




Data 


VIWEMPLOYEE 


Query Count Rows Insert Row 


CUST_LAST_NAME CUST_FIRST_NAME BUY_LIMIT 

Dulles 

John 

1000 

Hartsfleld 

William 

1000 

Logan 

Edward 

1000 

OHare 

Edward "Butch" 

1000 

LaGuardia 

Fiorello 

1000 

Lambert 

Albert 

1000 

Bradley 

Eugene 

1000 


row(s) 1 ■ 

■ 7 of 7 


Download 


You can also query the view: 
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W Autocommit Rows |io jJ & $ ( Save ;( Run ) 


SELECT * FROM viuEmployee 
WHERE Cust Last Name LIKE 'LaV;; 


Results 


CUST_LAST_NAME 

CUST_FIRST_NAME 

BUY_LIMIT 

LaGuardia 

Fiorello 

1000 

Lambert 

Albert 

1000 


2 rows returned in 0.00 seconds Download 
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6.2 SQL ALTER VIEW 


If you change the structure of the table the view will not work anymore. Then you have to 
compile it: 


1^ Autocommit Rows ho ^ I & -(? C Save A ^ un J 
A|LTER VIEW viwEmployee COMPILE; 


No, you can't ALTER VIEW to add or remove columns! The syntax is the following (we don't want 
the cust_first_name column anymore): 


F Autocommit Rows |io jJ & $ ( Save ) ( Run ) 

CREATE OR REPLACE VIEW jiriwEmployee AS 

SELECT cust_last_name, credit_limit as buy_limit 

EROM Demo_Customers 

WHERE credit_limit>=1000 

WITH READ ONLY; 


Results 


View created. 
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6.3 SQL DROP VIEW 


You can delete a view with the DROP VIEW command: 

DROP VIEW view name 


- 166/350 - 




Vincent ISOZ 


Structured Query Language/SQL 


7 SQL Functions 

SQL has many built-in functions (almost ~150 for Oracle) for performing calculations on data. We 
will see here only 19 functions that have to be known by undergraduate students. 

For more: 

http://docs.oracle.com/cd/B19306 01/server. 102/bl4200/functions001.htm 


http://www.techonthenet.com/oracle/functions/index.php 

7.1.1 SQL CONVERSION function 

The CAST() function converts a value (of any type) into a specified datatype. 
For this let us consider the following demo table of Oracle Express: 


ORACLE Application Express 


Home 

Application Builder ▼ 

SQL Workshop ▼ 

Team Development ▼ 

Administration ▼ 

Home > SQL Workshop Object Browser 


CE 


APEX$WS F ILES 


APEX$WS HISTORY 


APEX$WS UNKS 


APEX$WS NOTES 


APEX$WS ROWS 


APEX$WS TAG S 


APEXS WS WEBPG SECTIONS 


APEX$WS WEBPG SECT IO N H IS 


DEMO CUSTOMERS 


DEMO ORDERS 


DEMO ORDER ITEMS 


DEMO PRODUCT INFO 


DEMO STATES 


DEMO USERS 


DEMO ORDERS 


Table >; 


Statistics Ul Defaults Triggers Dependencies 


SQL 


Add Column Modify Column Rename Column Drop Column Rename Copy Drop Truncate Create Lookup Table 



ORDERJD 

NUMBER 

No 

1 


CUSTOMERJD 

NUMBER 

No 



ORDER_TOTAL 

NUMBER(8,2) 

Yes 



ORDER_TIMESTAMP 

DATE 

Yes - 



USERJD 

NUMBER 

Yes 



1-5 


With the following content: 


- 167/350 - 










































Vincent ISOZ 


Structured Query Language/SQL 


ORACLE' Application Express 


Home 

Application Builder ^ 

SQL Workshop ▼ 

Team Development^ Administration▼ 


Home SQL Workshop Object Browser 


Tables 




P 


Table Data Indexes Model ( 


APEX5 ACL 

APEXS WS F 1LES 

APEX$WS HI STORY 

APE W. S L1N K S 

APEXS WS NOTES 

APEXS WS ROWS 

APEX$WS TAGS 

APEXS WS WEBPG SECTIO N S 

APEXS WS WEBPG SECT 10 N H 1S 

□ EMO CUSTOMERS 

DEMO ORDERS 

□ EM0 0 R 0 ER IT EM S 

□ EMO PROOUCT INFO 

□ EMO STATES 

□ EMO USERS 

DEPT 


EMP 


Query Count Rows Insert Row 



□ own lead 


And now let us see a typical example of the CAST( ) function: 


ORACLE Application Express 


Home 

Application Builder ▼ 

SQL Workshop ▼ 

Team Development^ 

Administration ▼ 

Home SQL Workshop SQL Commands 


M Autocommit Rows \io . T ] & 4? \ Save } Run j 

SELECT ORDER ID, CAST (ORDER TIMESIAMP' AS IIMESJAJM.P WITH TIME ZONE) AS ORDER TIME DATE FROM DEMO ORDERS j 


Results 


ORDER ID 

ORDER TIME, DATE 

1 

15-SEP-15 12*20.13.000000 PM +01:00 

2 

12-SEP-15 12*20.13.000000 PM +01:00 

3 

06-SEP-15 12*20.13.000000 PM +01:00 

4 

29-AUG-15 12.20*13.000000 PM +01:00 

5 

24-AUG-15 12*20*13.000000 PM +01:00 

6 

19-AUG-15 12.20*13.000000 PM +01:00 

7 

09-AUG-15 12.20*13.000000 PM +01:00 

3 

07-AUG-15 12*20*19.000000 PM +01:00 

9 

27-JUL-15 12,20*19.000000 PM +01:00 

10 

13-JUL-15 12,20*19.000000 PM +01:00 


10 rows returned in 0.00 seconds Download 
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Obviously we can also convert to INT (integer), to VARCHAR(...) (string) and so on... corresponding to all 
standard column types in Oracle. 

An important example is the following of CAST is also the ratio of two integers. Some Database will not return a 
result for the ration of two integers. This is why by security we will always write something like: 


M Autocommit Rows 1 10 ( Save _ ( Run j 

SELECT Quantity, C0NCAT(T0 CHAR(ROUND(CAST(Quantity AS float)/CAST((SELECT SUM(Quantity) FROM Order_Details)AS float)n00 ,2),'O.OO'),*%') 
As Ratio FROM Order Details 
ORDER BY Quantity DESC; 


Results 



QUANTITY 

RATIO 

130 


0.25% 

130 


0.25% 

120 


0.23% 

120 


0.23% 

120 


0.23% 

120 


0.23% 

120 


0.23% 

120 


0.23% 

120 


0.23% 

120 


0.23% 

More than 10 rows available. Increase rows selector to view more rows. 


Instead of: 
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I^Autocommit Rows | 10 ^ ( Save ) Run ) 


SELECT Quantity, CONCAT(T0_CHAR(ROUND (Quantity/{SELECT SUM(Quantity) FROM OrderJtetails^lSO ,2), 1 0,90'), 1 V ) 
As Ratio FROU Order_Details 
ORDER BY Quantity DESC; 




Results 

History 


QUANTITY RATPQ 

130 

0.25% 

130 

0.25% 

120 

0.23% 

120 

0.23% 

120 

0.23% 

120 

0.23% 

120 

0.23% 

120 

0.23% 

120 

0.23% 

120 

0.23% 

More than 10 rows available. Increase rows selector to view more rows. 


7.1.2 SQL AGGREGATE functions 

To study the family of AGGREGATE functions we will use a mix of the W3 School website and 
Oracle! 


7.1.2.1 Dual Table 

But first let us introduce the DUAL table, that is a special one-column table present by default in all 
Oracle database installations. It is suitable for use in testing simple functions. 

For example: 
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F Autocommit Rows |io jJ & ( Save ; ( Run ) 

SELECT 1+1 AS Total |FR0H DUAL; 


Results 



or for fun: 


F Autocommit Rows |io jJ & # ( Save 

SELECT SYSDATE, USER, ROUND(3676/7) FROM DUAL| 


Results 


SYSDATE 

USER 

ROUND(3676/7) 

1 0/07/2007 

ANONYMOUS 

525 


etc... OK now let's go with aggregation functions! 
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7.1.2.2 SQL GROUP BYfunction 

The GROUP BY statement is used in conjunction with the aggregate functions to group the result- 
set by one or more columns. 

SQL GROUP BY Syntax 

SELECT column_name, aggregate_function(column_name) 

FROM table_name 

WHERE column_name operator value 
GROUP BY column_name; 

Always put the WHERE statement before the GROUP BY otherwise you may filter on a column that 
doesn't exist anymore because of the grouping! 

Below is a selection from the "Orders" table: 


OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

ShipperlD 

10248 

90 

5 

1 

1996-07-04 

3 

10249 

81 

6 

1996-07-05 

1 

10250 

34 

4 

1996-07-08 

2 







And a selection from the 

"Shippers" table: 


ShipperlD 

ShipperName 

Phone | 

1 

l 

Speedy Express 

l l 

(503) 555-9831 

2 

United Package 

(503) 555-3199 

3 

Federal Shipping 

(503) 555-9931 




And a selection from the 

"Employees" table: 



EmployeelD 

LastName 

FirstName 

BirthDate 

Photo 

Notes 

1 

l 

Davolio 

l 

Nancy 

1968-12-08 

1 1 

EmpIDl.pic 

Education includes a BA.... 

2 

Fuller 

Andrew 

1952-02-19 

EmpID2.pic 

Andrew received his BTS.... 

3 

Leverling 

Janet 

1963-08-30 

EmpID3.pic 

Janet has a BS degree.... 








Now we want to find the number of orders sent by each shipper. 


SELECT Shippers.ShipperName,COUNT(Orders.OrderlD) AS NumberOfOrders FROM 
Orders 
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LEFT JOIN Shippers 

ON Orders.ShipperID=Shippers.ShipperlD 

GROUP BY ShipperName; 

The result will be: 


ShipperName 

NumberOfOrders 

l 

Federal Shipping 

68 

Speedy Express 

54 

United Package 

74 


We can also use the GROUP BY statement on more than one column, like this: 


SELECT Shippers.ShipperName, Employees.LastName, 
COUNT(Orders.OrderlD) AS NumberOfOrders 
FROM ((Orders 
INNER JOIN Shippers 

ON Orders.ShipperID=Shippers.ShipperlD) 

INNER JOIN Employees 

ON Orders.EmployeeID=Employees.EmployeelD) 

GROUP BY ShipperName,LastName 
ORDER BY 3; 


The result will be: 


ShipperName 

LastName 

NumberOfOrders 

l l 

Speedy Express 

l 

Dodsworth 

l l 

2 

Federal Shipping 

Suyama 

3 

Speedy Express 

Buchanan 

3 

Speedy Express 

King 

3 

United Package 

Buchanan 

3 

Federal Shipping 

Dodsworth 

4 

Federal Shipping 

Fuller 

4 

United Package 

King 

4 

Federal Shipping 

Buchanan 

5 

Speedy Express 

Callahan 

5 

Federal Shipping 

King 

7 

Speedy Express 

Fuller 

7 

Speedy Express 

Leverling 

7 

Speedy Express 

Suyama 

7 


- 173/350 - 












Vincent ISOZ 


Structured Query Language/SQL 


Speedy Express 

Davolio 

8 
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7.1.2.3 SQL GROUP BY with HA VING function 

The HAVING clause was added to SQL because the WHERE keyword could not be used with 
aggregate functions. 

SQL HAVING Syntax: 

SELECT column_name, aggregate_function(column_name) 

FROM table_name 

WHERE column_name operator value 
GROUP BY column_name 

HAVING aggregate_function(column_name) operator value; 

Below is a selection from the "Orders" table: 


OrderlD 

CustomerlD 

EmployeelD 

OrderDate 

ShipperlD 

10248 

90 

5 

1 

1996-07-04 

1 1 
3 

10249 

81 

6 

1996-07-05 

1 

10250 

34 

4 

1996-07-08 

2 


And a selection from the "Employees" table: 


EmployeelD 

LastName 

FirstName 

BirthDate 

Photo 

Notes 

1 

l 

Davolio 

l 

Nancy 

1968-12-08 

1 1 

EmpIDl.pic 

Education includes a BA.... 

2 

Fuller 

Andrew 

1952-02-19 

EmpID2.pic 

Andrew received his BTS.... 

3 

Leverling 

Janet 

1963-08-30 

EmpID3.pic 

Janet has a BS degree.... 








The following SQL statement finds if any of the employees has registered more than 10 orders: 


SELECT Employees.LastName, COUNT(Orders.OrderlD) AS NumberOfOrders FROM 
(Orders 

INNER JOIN Employees 

ON Orders.EmployeeID=Employees.EmployeelD) 

GROUP BY LastName 


HAVING COUNT(Orders.OrderlD) 

> 10; 

The result will be: 

LastName 

NumberOfOrders 

l 

Buchanan 

11 

Callahan 

27 

Davolio 

29 
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Fuller 

20 

King 

14 

Leverling 

31 

Peacock 

40 

Suyama 

18 


Now we want to find if the employees "Davolio" or "Fuller" have more than 25 orders 
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7.1.2.4 Mixing HAVING and WHERE 

We can add an ordinary WHERE clause to the SQL statement. 
Example using the same table as before: 


SELECT Employees.LastName, COUNT(Orders.OrderlD) AS NumberOfOrders FROM 
Orders 

INNER JOIN Employees 

ON Orders.EmployeeID=Employees.EmployeelD 
WHERE LastName='Davolio 1 OR LastName='Fuller' 

GROUP BY LastName 

HAVING COUNT(Orders.OrderlD) > 25; 


But this is equivalent to: 


SELECT Employees.LastName, COUNT(Orders.OrderlD) AS NumberOfOrders FROM 
Orders 

INNER JOIN Employees 

ON Orders.EmployeeID=Employees.EmployeelD 
GROUP BY LastName 

HAVING COUNT(Orders.OrderlD) > 25 AND (LastName='Davolio' OR 
LastName=’Fuller'); 


and don't forget the parenthesis after the AND logical operator otherwise the result won't be the 
same. 


The result will be: 


tName 

N u m berOf Orders 

l 

Davolio 

l l 

29 

1 
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7.1.2.5 SQL GROUP BY ROLLUP (crosstab queries) 

Grouping and in particular gathering aggregates across groups often brings confusion to many 
practitioners. This does not need to be the case if approached from a systematic fashion. This 
article will approach gathering aggregates from a simple GROUP BY operation and then extend into 
Oracle's more higher-level grouping operations. In particular the ROLLUP operation which allows us 
to group and aggregate at different levels in a collection of similar rows. 

To see how the GROUP BY ROLLUP works, we will focus once again on Oracle. 

First, we make a basic simple query: 

P Auto co mm it Rows 10 -] & $ ( Save )( Run ) 

SELECT TO_CHAR(Deno_Orders.Order_TineStanp,'mn 1 ) Month, Deno_Custoners.Cust_Last_Nane, Demo_Orders.Order_Total 
[FROM Deno_Custoners 

INNER JOIN Deno_Orders ON Deno_Custoners.Custoner_Id= Deno_Orders.Custoner_Id; 


Results 

Explain Describe 

Saved SQL History 


MONTH 

CUST_LAST_NAME ORDER_TOTAL 

OS 

Dulles 

2380 

08 

Hartsfield 

1640 

07 

Hartsfield 

730 

08 

Logan 

1515 

07 

Logan 

905 

07 

OHare 

1060 

08 

LaGuardia 

1090 

08 

Lambert 

950 

09 

Bradlev 

1890 


We complexify a little bit this query by adding a GROUP BY and ORDER BY statement and a sum( ) 
on the order total: 


- 178/350 - 
















Vincent ISOZ 


Structured Query Language/SQL 


F Autocommit Rows ho jJ # & i Save )( Run j 


SELECT TO_CHAR(Demo_Ordei:s. OrdeE_TimeStamp, 'mm' ) AS Month, Demo_Cu3tomei:3. Cust_Last_Name, 3um(Demo_0rders. Order_Total) 
FROM Demo_Custoners 

IHHER JOIN Demo_Orders ON Demo_Customers.Customer_Id= Demo_Orders.Customer_Id 
GROUP BY TO_CHAR(Demo_Orders.Order_TimeStamp,'mm 1 ), Dem 0 _Customers.Cust_Last_Name 
ORDER BY TO_CHAR(Deno_Orders. Order_TineStamp, 'mi' ) ;| 


Results 


1 MONTH 

CUST_LAST_NAME 

SUM(DEMO_ORDERS.ORDER_T OT AL) 

06 

Bradley 

870 

07 

Hartsfield 

730 

07 

Logan 

905 

07 

OHare 

1060 

08 

Dulles 

2380 

08 

Hartsfield 

1640 

08 

LaGuardia 

1090 

08 

Lambert 

950 

no 

1 nnan 

1 f=A c, 


And now comes the ROLLUP: 


F Autocommit Rows 120 # # ( Save 


SELECT TO_CHAR(Deno_Orders.Order_TineStamp,'mn') AS Month, Deno_Custoners.Cust_Last_Nane, sun(Deno_Orders. Order_Total) 
FROM Deno_Custoners 

INNER JOIN Deno_Orders ON Deno_Custoners.Custoner_Id= Deno_Orders.Custoner_Id 

GROUP BY ROLLUP (T0_CHAR (Deno_Orders. Order_TineStamp, 1 mm 1 ) , Deno_Custoners. Cust_Last_Nane) 

ORDER BY TO_CHAR(Deno_Orders. Order_TineStamp, 'mm' ) ; 


Results Explain 
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Results 


MONTH CUST_LAST_NAME SUM(DEMO_ORDERS.ORDER_T OT AL) 

06 

Bradley 

870 

06 

- 

870 

07 

Hartsfield 

730 

07 

Logan 

905 

07 

OHare 

1060 

07 

- 

2695 

OS 

Dulles 

2380 

08 

Hartsfield 

1640 

08 

LaGuardia 

1090 

08 

Lambert 

950 

08 

Logan 

1515 

08 

- 

7575 

09 

Bradley 

1890 

09 

- 

1890 

- 

- 

13030 


As you can see this do the same as a GROUP BY but adds sub-totals rows and at the end at grand- 
total! This is especially useful for invoices automation purposes. 

And if you have the time you can mix all the stuff study we saw until now: 


SELECT state, 

round( sum( mens ) , 2 ) "Mens", 

round( sum( womens ), 0 ) "Womens", 

round( sum( accessories ), 0 ) "Accessories" 

FROM ( SELECT demo_customers.cust_state state, 

CASE - 

WHEN demo_product_info.category = 'Mens' 

THEN 

demo_order_items.quantity * 
demo_order_items.unit_price 

ELSE 

0 

END 

mens, 

CASE 

WHEN demo_product_info.category = 'Womens' 

THEN 

demo_order_items.quantity * 
demo_order_items.unit_price 

ELSE 

0 

END 

womens, 

CASE 

WHEN demo_product_info.category = 'Accessories' 
THEN 
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demo_order_items.quantity * 
demo_order_items.unit_price 

ELSE 

0 

END 

accessories 

FROM demo_order_items, 

demo_product_info ^ 

demo_customers, 
demo_orders 

WHERE demo_order_items.product_id = demo_product_info.product_id 
AND demo_order_items.order_id = demo_orders.order_id 
AND demo_orders.customer_id = demo_customers.customer_id ) 
GROUP BY ROLLUP( state )~ 


You will get: 


STATE 

Mens 

Womens 

Accessories 

CT 

2760 

0 

0 

GA 

0 

1520 

S50 

IL 

940 

120 

0 

MA 

1040 

640 

740 

MO 

610 

340 

0 

NY 

220 

240 

630 

VA 

1060 

660 

660 

- 

6630 

3520 

2000 
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7.1.2.6 SQL GROUP BY CUBE (crosstab queries) 

The GROUP BY CUBE can be seen as an extension of the GROUP BY ROLLUP because it adds 
complementary subtotal at the end of the returned table: 

P Autocommit Rows 30 - & # ( Save ) ( Rim ) 

(SELECT TO_CHAR(Demo_Oi:ders. OrdeE_TimeStamp, 'mm' ) AS Month, Demo_Customei:s. Cust_Last_Name, sum(Demo_0rdecs. OcderJTotal) 
FROM Demo_Customei:3 

IHMER JOIN Demo_OEders ON Demo_Cu3tomers. Customer_Id= Demo_Ordei:s. Customei:_Id 

GROUP BY CUBE(T0_CHAR (Demo_0rdecs.Ocder_TimeStamp,'mm'), Demo_Customei:s.Cust_Last_Name) 

ORDER BY T0_CHAR(Demo_0i:der3.OrdeE_TimeStamp,'mm'); 


Results E 


MONTH CUST_LAST_NAME SUM(DEMO_ORDERS.ORDER_TOTAL) 

06 

Bradley 

870 

06 

- 

870 

07 

Hartsfield 

730 

07 

Logan 

905 

07 

OHare 

1060 

07 

- 

2695 

00 

Dulles 

2380 

08 

Hartsfield 

1640 

08 

LaGuardia 

1090 

08 

Lambert 

950 

08 

Logan 

1515 

08 

- 

7575 

09 

Bradley 

1890 

09 

- 

1890 

- 

Bradley 

2760 

- 

Dulles 

2380 

- 

Hartsfield 

2370 

- 

LaGuardia 

1090 

- 

Lambert 

950 

- 

Logan 

2420 

- 

OHare 

1060 

- 

- 

1 3030 


7.1.2.6.1 SQL GROUPING statement 

To make this result more usable in some special case, some users add grouping: 
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13 Autocommit Rows |io jJ & # ( Save ) ( Run ) 


SELECT TO_CHAR(Demo_Orders. Order_TimeStamp, 'mm' ) AS Month, Demo_Cust 0 mers.Cust_Last_Name, SUM(Demo_Orders. Order_Total) , 
GROUPING(T0_CHAR(Demo_Orders.Order_TimeStamp,'mm')) AS fig, 

GROUPING(Demo_Custoners.Cust_Last_Name) AS f2g 
[FROM Demo_Custoners 

INNER JOIN Deno_Orders ON Deno_Custoners.Custoner_Id=Deno_Orders.Custoner_Id 
GROUP BY CUBE (T0_CHAR(D eno_0 r de r s.0 r de r_Tine S tanp, 1 mm 1 ),Demo_Cus toners.Cus t_L as t_name) 

ORDER BY TO_CHAR(Demo_Orders.Order_TineStamp,'mm'); 


Results 

Explain Describe 

Saved SQL History 




MONTH 

CUST_LAST_NAME SUM(DEMO_ORDERS.ORDER_TOTAL) 

FIG 

F2G 

06 

Bradley 

870 

0 

0 

06 

- 

870 

0 

1 

07 

Hartsfield 

730 

0 

0 

07 

Logan 

905 

0 

0 

07 

OHare 

1060 

0 

0 

07 

- 

2695 

0 

1 

08 

Dulles 

2380 

0 

0 

08 

Hartsfield 

1640 

0 

0 

08 

LaGuardia 

1090 

0 

0 

08 

Lambert 

950 

0 

0 

08 

Logan 

1515 

0 

0 

08 

- 

7575 

0 

1 

09 

Bradley 

1890 

0 

0 

09 

- 

1890 

0 

1 

| - 

Bradley 

2760 

1 

0 

| - 

Dulles 

2380 

1 

0 

| - 

Hartsfield 

2370 

1 

0 

| - 

LaGuardia 

1090 

1 

0 

| - 

Lambert 

950 

1 

0 

| - 

Logan 

2420 

1 

0 

| - 

OHare 

1060 

1 

0 

I" - 

- 

13030 

1 

1 


in this way it's easier use the result as a subquery. 

7.1.2.6.2 SQL GROUPINGJD statement 

Or as an easier alternative to GROUPING as seen above, you can use GROUPING_ID: 
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El Autocommit Rows |30 ( Save ) ( Run ) 


SELECT T0_CHAR(Demo_O e decs.OEdeE_TimeStamp,'mm') AS Month, Demo_CustomeES.Cust_Last_Name, SUM(DemoJDEdeES.OEdeE_Total), 
GROUPING_ID(TO_CHAR(DemG_0EdeES.0EdeE_TimeStamp,'mm'), DemG_CustomeES.Cust_Last_Name) AS gEouping_id 
FROM Demo_CustomeE3 

IHHER JOIN Demo_0EdeE3 ON Demo_CustomeES.CustomeE_Id=Demo_0EdeES.CustomeE_Id 
GROUP BY CUBE (T0_CHAR(D emo_0 e da e s. 0 e daE_TimeStamp, 1 mm 1 ),Demo_Custome e s.C ust_Last_name) 

ORDER BY T0_CHAR(Demo_0EdeE3.OEdeE_TimeStamp, 1 mm 1 ); 




Results E 

Saved SQL History 


MONTH CUST_LAST_NAME SUM(DEMO_ORDERS.ORDER_T OT AL) 

GROUPINGJD 

06 

Bradley 

870 

0 

06 

- 

870 

1 

07 

Hartsfleld 

730 

0 

07 

Logan 

905 

0 

07 

OHare 

1060 

0 

07 

- 

2695 

1 

08 

Dulles 

2380 

0 

08 

Hartsfleld 

1640 

0 

08 

LaGuardia 

1090 

0 

08 

Lambert 

950 

0 

08 

Logan 

1515 

0 

08 

- 

7575 

1 

09 

Bradley 

1890 

0 

09 

- 

1890 

1 

| - 

Bradley 

2760 

2 

| - 

Dulles 

2380 

2 

| - 

Hartsfleld 

2370 

2 

| - 

LaGuardia 

1090 

2 

| - 

Lambert 

950 

2 

| - 

Logan 

2420 

2 

| - 

OHare 

1060 

2 

| - 

- 

1 3030 

3 
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7.1.3 SQL Null Management functions 

7.1.3.1 SQLNVL 

In Oracle/PLSQL, the NVL() function lets you substitute a value when a null value is encountered. 

P Autocommit Rows |io jJ & ( Save ) ( Run ) 

SELECT Customer_Id / Cust_Last_Name, NVL(Cu3t_Street_Address2, 1 Uiiknow 1 ) 

J^OM Demo_Customers; 


Results 



CUSTOMER, 

JD CUST_LAST_NAME 

NVL(CUST_STREET_ADDRESS2 J , UNKNOW 1 ) 



1 

Dulles 

Unknow 



2 

Hartsfield 

Unknow 



3 

Logan 

Unknow 



4 

OHare 

Unknow 



5 

LaGuardia 

Third Floor 



6 

Lambert 

Unknow 



7 

Bradley 

Unknow 


The same syntax on SQL Server will be: 


SELECT Customer Id, Cust Last Name, 
FROM Demo Customers; 

ISNULL(Cust_Street_Address2,'Unknow') 


Another interesting example is the following: 
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F Autocommit Rows I 20 & $ ( Save ) ( Run ) 


SELECT JOB, ENAME, SAL FROM EMP 
WHERE SAL+NVL(COMM,0) >= 2000; 


Results 


JOB 

ENAME 

SAL 

PRESIDENT 

KING 

5000 

MANAGER 

BLAKE 

2350 

MANAGER 

CLARK 

2450 

MANAGER 

JONES 

2975 

ANALYST 

SCOTT 

3000 

ANALYST 

FORD 

3000 

SALESMAN 

MARTIN 

1250 


to compare with: 

F Autocommit Rows |2Q # ( Save )( Run ) 


SELECT JOB, ENAME, SAL FROM EHP 
WHERE SAL+COHM >= 2000; 


Results 


JOB 

ENAME 

SAL 

SALESMAN 

MARTIN 

1250 


nice trap... this is why triple check is important when you manage billion dollars! 
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7.13.2 SQL COALESCE Function 

In Oracle/PLSQL, the COALESCE() function returns the first non-null expression in the list. If all 
expressions evaluate to null, then the COALESCE function will return null. 

1^ Autocommit Rows ho » & ( Save X Run } 


SELECT Customei:_Id, Cust_Last._Name, COALESCE(Cust_Street_Addressl,Cust_Street_Address2) AS Address 
FROM Demo_Customers; 


Results 

Describe 

Saved SQL History 


CUSTOMERJD 

CUST_LAST_NAME ADDRESS 

1 

Dulles 

45020 Aviation Drive 

2 

Hartsfield 

6000 North Terminal Parkway 

3 

Logan 

1 Harborside Drive 

4 

OHare 

1 0000 West OHare 

5 

LaGuardia 

Hangar Center 

6 

Lambert 

1 0701 Lambert International Blvd. 

7 

Bradley 

Schoephoester Road 


this is especially useful to manage input error from the end-users. 

In SQL Server the function is a little bit more interesting because you can choose what to return if all 
argument are null: 


SELECT Customer_Id, Cust_Last_Name , 

COALESCE(Cust_Street_Addressl , Cust_Street_Address2 , 'Unkown’) AS Address 
FROM Demo Customers; 
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7.1.4 SQL Elementary Maths functions 

We will suppose here that the reader alread know the basic addition (+), substraction (-), 
multiplication (*), division (/) and power syntax (POWER(number,exponent). 

7.1.4.1 SQL ROUND function 

The ROUND() function is used to round a numeric field to the number of decimals specified. 
SQL ROUND() Syntax: 

SELECT ROUND(column_name,decimals) FROM table_name; 

Here is a typical simple example: 

1^ Autocommit Rows 10 - & $ ( Save X Run J 


SELECT Order_Id, Product_Name, Unit_Price, Quantity, 

T0_CHAR(Unit_Priee*Quantity*0.076, 1 fm9999999.90 1 ) AS NonRoundedTotal, 

T0_CHAR(ROUND(Unit_Priee*Quantity*0.076/0.05,0)*0.05, 1 fm9999999.90 1 ) AS RoundedTotal 
FROM Demo_Product_Info 
LEFT JOIN Demo_0rder_lterns 

ON D emo_P r o due t_Inf o. P r o due t_I d=D emo_0 1 de r_I terns .Pro due t_I d|; 


Results 

Explain Describe 

Saved SQL 

History 




ORDER, 

JD PRODUCT_NAME UNIT_PRICE QUANTITY 

NONROUNDEDTOTAL 

ROUNDEDTOTAL 

1 

Business Shirt 

50 

10 

38.00 

38.00 

1 

Trousers 

SO 

S 

48.64 

48.65 

1 

Jacket 

150 

5 

57.00 

57.00 

2 

Business Shirt 

50 

3 

11.40 

11.40 

2 

Trousers 

SO 

3 

18.24 

18.25 

2 

Jacket 

150 

3 

34.20 

34.20 

2 

Blouse 

60 

3 

13.6S 

13.70 

2 

Skirt 

SO 

3 

18.24 

18.25 

2 

Ladies Shoes 

120 

2 

18.24 

18.25 


7.1 A.2 SQL LOG function 

For a real example of LOG( ) application with SQL and in finance see page 272. 
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7.1.5 SQL Elementary Statistical functions 

Oracle is the most powerful RDMS for descriptive, inferential and hypothesis statistical tests. This is 
why all examples in this chapter will be done only with Oracle. 

The descriptive statistics functions can for sure be mixed with GROUP BY, WHERE, JOINS, ... 

SQL statements and especially subqueries! 

7.1.5.1 SQL SUM Function 

The SUM() function returns the total sum of a numeric column. 

SQL SUM() Syntax: 

SELECT SUM(column_name) FROM table_name; 

The following SQL statement finds the sum of all the Quantity fields for the Order Items table: 

W Autocommit Rows |io jJ & 4 ? ( Save ) ( Run ) 

SELECT SUM(Quantity) AS TotallternsOrdared FROM Demo_Order_Iterns; 


Results 


T OT ALITEMSORDERED 


152 

Or a little but more interesting: 
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P Auto comm it Rows ho I & 4? ( Save 


SELECT Product_Id, SUM (Quanti ty) AS TotallternsOrdered FROM Demo_Order_Iterns 
GROUP BY Product_Id; 


Results 


PRODUCTJD 

T OT ALITEMSORDERED 

1 

23 

6 

12 

2 

21 

4 

16 

5 

14 

S 

16 

3 

18 

7 

11 

9 

10 

10 

11 


etc... 

Or an interesting one to get the Total Number of Records in ALL TABLES of a schema (see page 
273 for other metadata queries): 

P Autocommit Rows |io jJ & $ ( Save ) ( Run ) 


select SUM(NUM_R01J) FROM USER_TABLES; 


Results 


SUM(NUM_ROWS) 


156 
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7.1.5.1.1 Running Total 

Running totals are very typical request from many accouters and business analysts. Let us see 
how to do this using the SUM() function: 

I* Autocommit Rows |io jJ & # ( Save ;( Run ) 

SELECT Ename, Sal, 

SUM (Sal) OVER (ORDER BY Sal|) as RuimingJTotal 
FROM EHP 
ORDER BY Sal; 


Results 


ENAME 

SAL 

RUNNING_TOTAL 

SMITH 

soo 

000 

ADAMS 

1100 

1900 

JAMES 

1144.56 

3044.56 

MILLER 

1300 

4344.56 

MARTIN 

1506.01 

7356.50 

WARD 

1506.01 

7356.50 

TURNER 

1007.21 

9163.79 

ALLEN 

1927.69 

11091.40 

CLARK 

2450 

13541.40 

JONES 

2975 

16516.40 


Nice to have! That was boring to write with previous versions! 
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7.1.5.2 SQL Average Function 

The AVG() function returns the average value of a numeric column. 

The syntax is the following: 

SELECT AVG(column_name) FROM table_name 

The following SQL statement gets the average value of the price column from the products table: 

F Autocommit Rows |jo - & & ( Save ;( Run ) 

SELECT AVG(ListJPrice) AS PriceAverage FROM Demo_Product_Info; 


Results 


PRICEAVERAGE 


S5.5 

The following SQL statement selects the Product Name and Price records that have an above 
average price: 
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P Autocommit Rows |io jJ & ( Save j( Run ) 

|SELECT PEoduct_Name, List_Price FROM Demo_PEoduct_Info 
WHERE List_Price>(SELECT AVG[List_PEice) FROM Demo_PEOduet_Info 
); 


Results 


PRODUCT_NAME 

LIST_PRJCE 

Jacket 

150 

Ladies Shoes 

120 

Bag 

125 

Mens Shoes 

110 
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7.1.53 SQL COUNT Function 

The COUNT() function returns the average value of a numeric column. 

The syntax is the following: 

SELECT COUNT(column_name) FROM table_name 
SELECT COUNT(column_name) FROM table_name; 

The COUNT(*) function returns the number of records in a table: 

SELECT COUNT(*) FROM table_name; 

The COUNT(DISTINCT column_name) function returns the number of distinct values of the 
specified column: 

SELECT COUNT(DISTINCT column_name) FROM table_name; 

Note: COUNT(DISTINCT) works with ORACLE and Microsoft SQL Server, but not with Microsoft 
Access. 

The following SQL statement counts the number of orders from CustomerlD 7 from the Orders 
table: 


P Autocommit Rows |io jJ & 4? ( Save 


SELECT COUNT(Customer_ID) AS 0rdersFromCustomerID7 FROM DemoJDrders 
WHERE CustomerJlD=7; 


Results 


ORDERSFROMCUST OMEFUD7 


2 


The following SQL statement counts the total number of orders in the Orders table: 
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F Autocommit Rows ho ^ I ^ i? ( Save ) ( Run ) 


SELECT C0UNT[*) AS Number_0f_0rdecs FROH Demo_Orders; 


Results 


NUMBER OF ORDERS 


10 


The following SQL statement counts the number of unique customers in the Orders table: 

1^ Autocommit Rows |io ^ I & C ^ ave v l~ Run ) 

SELECT COUNT(DISTINCT Customer_ID) AS Number_0f_Customers [FROM Demo_Orders; 


Results 
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7.1.5.4 SQL MAX/MINfunction 

The MAX()/MIN() function returns the largest value of the selected column. 

SQL MAX()/MIN() Syntax: 

SELECT MAX(column_name) FROM table_name; 

The following SQL statement gets the largest value of the Price column from the Products table: 

P Autocommit Rows |io jJ & 4? ( Save 

SELECT HAX(List_Price|) AS HighestPrice FROM Demo_Product_Info; 


Results 


HIGHESTPRICE 


150 


Or with the corresponding informations: 

P Autocommit Rows ho 0 & ( Save ) ( Run ) 


SELECT PRODUCT_NAHE, List_Price AS HighestPrice FROM Demo_Product_Info 
WHERE List_Price=(SELECT MAX(List_Price) FROM Demo_Produet_Info); 


Results 


PRODUCT_NAME 

HIGHESTPRICE 

Jacket 

150 


and just replace MAX( ) by MIN( ) in the above queries to see how MIN( ) works. 
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7.1.5.5 SQL MEDIAN Function 

The MEDIAN( ) function returns the Median value of a numeric column. 

The syntax is the following: 

SELECT MEDIAN(column_name) FROM table_name 

The following SQL statement gets the average value of the price column from the products table: 

W Autocommit Rows ho ( Save X Run ) 

SELECT MEDIAE (List._Price) AS MedianPrice FROM Demo_Product_Info;| 


Results 



SO 


The following SQL statement selects the Product Name and Price records that have an above 
median price: 
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W Autocommit Rows ho - 1 & & ( Save X Run } 


SELECT Product_Name, List_Price FROM Demo_Product_Info 
WHERE List_Price> (SELECT MEDIAN(List_Price) FROM Demo_Produet_Info 
); 


Results 


PRODUCT_NAME 

LIST_PRICE 

Jacket 

150 

Ladies Shoes 

120 

Bag 

125 

Mens Shoes 

110 
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7.1.5.6 SQL Continuous Percentiles 

PERCENTILE_CONT( ) is an inverse distribution function that assumes a continuous distribution 
model. It takes a percentile value and a sort specification, and returns an interpolated value that 
would fall into that percentile value with respect to the sort specification. 

Here is a first example: 


0 Autocommit Rows I 20 - \ ( Save ;( Run ) 


SELECT ename, Sal, DeptNo, 
PERCENTILE_CONT(0.5) WITHIN GROUP 
OVER (PARTITION BY 1) AS Median, 
PERCENTILE_C ONT(0.75) 

OVER (PARTITION BY 1) 

PERCENTILE_CONT(0.25) 

OVER (PARTITION BY 1) 

FROM Emp; 


(ORDER BY Sal DESC) 


WITHIN GROUP (ORDER BY Sal DESC) 
AS First_Quartile, 

WITHIN GROUP (ORDER BY Sal DESC) 
AS Third Quartile 


Results 


ENAME 

SAL 

DEPTNO 

MEDIAN 

FIRST_QUARTILE 

THIRD_QUARTILE 

SMITH 

soo 

20 

1 867.45 

1 351.5025 

2993.75 

ADAMS 

1100 

20 

1 867.45 

1 351.5025 

2993.75 

JAMES 

1144.56 

30 

1 867.45 

1 351.5025 

2993.75 

MILLER 

1300 

10 

1 867.45 

1 351.5025 

2993.75 

MARTIN 

1 506.01 

30 

1 867.45 

1 351.5025 

2993.75 

WARD 

1 506.01 

30 

1 867.45 

1 351.5025 

2993.75 

TURNER 

1 807.21 

30 

1 867.45 

1 351.5025 

2993.75 

ALLEN 

1 927.69 

30 

1 867.45 

1 351.5025 

2993.75 

CLARK 

2450 

10 

1 867.45 

1 351.5025 

2993.75 

JONES 

2975 

20 

1 867.45 

1 351.5025 

2993.75 

FORD 

3000 

20 

1 867.45 

1 351.5025 

2993.75 

SCOTT 

3000 

20 

1 867.45 

1 351.5025 

2993.75 

BLAKE 

3433.69 

30 

1 867.45 

1 351.5025 

2993.75 

KING 

5000 

10 

1 867.45 

1 351.5025 

2993.75 


Or the same statistics by department: 
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0Autocommit Rows 1 20 -I & # ( Save 


SELECT ename, Sal, DeptNo, 

PERCENTILE_CONT(0.5) WITHIN GROUP (ORDER BY Sal DESC) 
OVER (PARTITION BY DeptNo) AS Nadian, 

PERCENTILE_CONT(0.75) WITHIN GROUP (ORDER BY Sal DESC) 
OVER (PARTITION BY DeptNo) AS First_Quartile, 
PERCENTILE_CONT(0.25) WITHIN GROUP (ORDER BY Sal DESC) 
OVER (PARTITION BY DeptNo|) AS TtiiEdJ]uaEtile 
FROH Emp; 


Results 


ENAME 

SAL 

DEPTNO 

MEDIAN 

FIRST_QUARTILE 

THIRD_QUARTILE 

MILLER 

1300 

10 

2450 

1075 

3725 

CLARK 

2450 

10 

2450 

1075 

3725 

KING 

5000 

10 

2450 

1075 

3725 

SMITH 

000 

20 

2975 

1100 

3000 

ADAMS 

1100 

20 

2975 

1100 

3000 

JONES 

2975 

20 

2975 

1100 

3000 

SCOTT 

3000 

20 

2975 

1100 

3000 

FORD 

3000 

20 

2975 

1100 

3000 

JAMES 

1144.56 

30 

1656.61 

1 506.01 

1 097.57 

MARTIN 

1506.01 

30 

1656.61 

1 506.01 

1 097.57 

WARD 

1506.01 

30 

1656.61 

1 506.01 

1 097.57 

TURNER 

1007.21 

30 

1656.61 

1 506.01 

1 097.57 

ALLEN 

1927.69 

30 

1656.61 

1 506.01 

1 097.57 

BLAKE 

3433.69 

30 

1656.61 

1 506.01 

1 097.57 
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7.1.5.7 SQL Discrete Percentiles 

PERCENTILE_DISC( ) is an inverse distribution function that assumes a discrete distribution model. 
It takes a percentile value and a sort specification and returns an element from the set (there is 
no interpolation!: then it takes the nearest value of the set). 

It is interesting to take for example the previous one but now with the discrete percentile: 


W Autocommit Rows 1 20 ^1 & $ Save J ^ Run j 


SELECT ename, Sal, DeptNo, 

PERCENTILE_DISC(0.5) WITHIN GROUP (ORDER BY Sal DESC) 
OVER (PARTITION BY DeptNo) AS Hedian, 

PERCENTILE_DISC(0.75) WITHIN GROUP (ORDER BY Sal DESC) 
OVER (PARTITION BY DeptNo) AS First_Quartile, 
PERCENTILE_DISC(0.25) WITHIN GROUP (ORDER BY Sal DESC) 
OVER (PARTITION BY DeptNo) AS Third_Quartile 
FROH Emp;| 


Results 


ENAME 

SAL 

DEPTNO 

MEDIAN 

FIRST_QUARTILE 

THIRD_QUARTILE 

MILLER 

1300 

10 

2450 

1300 

5000 

CLARK 

2450 

10 

2450 

1300 

5000 

KING 

5000 

10 

2450 

1300 

5000 

SMITH 

000 

20 

2975 

1100 

3000 

ADAMS 

1100 

20 

2975 

1100 

3000 

JONES 

2975 

20 

2975 

1100 

3000 

SCOTT 

3000 

20 

2975 

1100 

3000 

FORD 

3000 

20 

2975 

1100 

3000 

JAMES 

1144.56 

30 

1 007.21 

1 506.01 

1 927.69 

MARTIN 

1 506.01 

30 

1 007.21 

1 506.01 

1 927.69 

WARD 

1 506.01 

30 

1 007.21 

1 506.01 

1 927.69 

TURNER 

1 007.21 

30 

1 007.21 

1 506.01 

1 927.69 

ALLEN 

1 927.69 

30 

1 007.21 

1 506.01 

1 927.69 

BLAKE 

3433.69 

30 

1 007.21 

1 506.01 

1 927.69 
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7.1.5.8 SQL Ratio to Report 

The RATIO_TO_REPORT( ) computes the ratio of a value to the sum of a set of values: 


Autocommit 

Rows |20 -l & 4 ? 

Save )^Run } 

SELECT EWame, 

Sal, ROUTED (RATI 0_T0_RE P CRT I 

I Sal) OVER (),3) AS RR 

FROM Emp 



ORDER BY Sal;| 




Results 


ENAME 

SAL 

RR 

SMITH 

soo 

.026 

ADAMS 

1100 

.036 

JAMES 

1144.56 

.037 

MILLER 

1300 

.042 

MARTIN 

1 506.01 

.049 

WARD 

1 506.01 

.049 

TURNER 

1 007.21 

.050 

ALLEN 

1 927.69 

.062 

CLARK 

2450 

.079 

JONES 

2975 

.096 

FORD 

3000 

.097 

SCOTT 

3000 

.097 

BLAKE 

3433.69 

.111 

KINO 

5000 

.162 


This is the same as a simple subquery likes w show in the next screenshot: 
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0 Autocommit Rows |ao # ( Save )( Run ) 


SELECT EName, Sal, ROUND(RATI0_T0_REPORT(Sal) OVER (),3) AS RR, 
ROUND(Sal/(SELECT SUM(SAL) FROM Emp ),3) AS SubRRj 
FROM Emp 
ORDER BY Sal; 


Results 


ENAME 

SAL 

RR 

SUBRR 

SMITH 

soo 

.026 

.026 

ADAMS 

1100 

.036 

.036 

JAMES 

1144.56 

.037 

.037 

MILLER 

1300 

.042 

.042 

MARTIN 

1 506.01 

.049 

.049 

WARD 

1 506.01 

.049 

.049 

TURNER 

1 807.21 

.058 

.058 

ALLEN 

1 927.69 

.062 

.062 

CLARK 

2450 

.079 

.079 

mMPQ 

QQ7^ 

nQG 

noK 
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7.1.5.9 SQL Mode (unimodal) Function 

The STATS_MODE( ) function returns the Mode value of a numeric column. 

The syntax is the following: 

SELECT STATS_MODE(column_name) FROM table_name 

The following SQL statement gets the average value of the price column from the products table: 

I* Autocommit Rows 7 ] & # ( Save j ( Run ) 

SELECT STATS_MODE(List_Price) AS UnidModalPrice FROH Demo_PEoduct_Info; 


Results 


UNIDMODALPFUCE 


50 

The following SQL statement selects the Product Name and Price records that have an above modal 
price: 
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F Autocommit Rows |io jJ & 4? ( Save )( Run ) 


SELECT Product_Name, List_Price FROM Demo_PEoduct_Info 
WHERE List_Price>(SELECT STATS_MODE(List_Price) FROM Demo_PEOduet_Info 
); 


Results 


PRODUCT_NAME 

LIST_PRICE 

Trousers 

SO 

Jacket 

150 

Blouse 

60 

Skirt 

80 

Ladies Shoes 

120 

Bag 

125 

Mens Shoes 

110 
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7.1.5.10 SQL pooled Standard Deviation and Variance 

A funny example of the use of standard deviation STDDEV( ) and variance VARIANCE( ) by 
grouping sales based on ISO week numbering: 

P Autocommit Rows |io & # ( Save ; ( Run ) 


SELECT TO_CHAR(OEder_TimeStamp, 1 IW 1 ) AS IS0_¥eek_Hb, 

SUM(Unit_Price*Quantity) AS Sum, ROUND(AVG(Unit_Price*Quantity),2) AS Average, 
MEDIAN(Unit_Price*Quantity) AS Median, 

ROUND(STDDEV(Unit_P rice* Quantity),2) AS S tandar d_D eviation, | 

ROUND(VARIANCE(Unit_Price*Quantity),2) AS Variance 

FROM Demo_Orders 

INMER JOIN Demo_Order_Items 

ON Demo_Orders.Order_Id=Demo_Order_Iterns.Order_Id 
GROUP BY T0_CHAR(Order_TimeStamp,'IW'); 


Results 


ISO_WEEK_NB 

SUM 

AVERAGE 

MEDIAN 

STANDARD_DEVlATION 

VARIANCE 

30 

070 

290 

300 

36.06 

1300 

32 

730 

243.33 

240 

5.77 

33.33 

33 

1060 

265 

245 

153.3 

23500 

34 

905 

129.29 

125 

20.35 

003.57 

35 

1515 

370.75 

367.5 

51.05 

2606.25 

36 

2040 

204 

190 

40.12 

2315.56 

33 

4020 

260 

240 

150.06 

2251 7.1 4 

39 

1090 

630 

640 

125.3 

1 5700 


7.1.5.10.1 Population Standard Deviation and Variance 

Oracle also has the functions: 


STDEV_POP and VAR_POP 
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7.1.5.11 SQL Sample Covariance 

Returns the sample covariance of a set of number pairs. Oracle can't without PL/SQL return the 
variance-covariance matrix. 

Note: In statistics we know (see Statistics course) that de regression matrix is more interesting 
but the variance-covariance matrix is still useful in financial modeling. 

Then here to see an example we will first create a two columns table with the following script: 


Script Name |CreateCovarianceTable 


£ Find Si Replace Undo Redo ) 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


CREATE TABLE Covariance Table (CreditLyonnais real, FranceTelecom real); 


INSERT INTO Covariance_Table 
INSERT INTO Covarlanee_Table 
INSERT INTO Covarlanee_Table 
INSERT INTO Covarlanee_Table 
INSERT INTO Covarlanee_Table 
INSERT INTO Covariance_Table 
INSERT INTO Covariance_Table 
INSERT INTO Covariance_Table 
INSERT INTO Covariance_Table 
INSERT INTO Covarlanee_Table 
INSERT INTO Covarlanee_Table 
INSERT INTO Covarlanee_Table 
COMMIT; 


VALUES (-0.017516,-0.328775) ; 
VALUES (-0.198426,-0.020374); 
VALUES (0.122761,0.197863) ; 
VALUES (-0.034988,0.063419) ; 
VALUES (-0.000267,0.018141) ; 
VALUES (-0.002667,-0.172160) ; 
VALUES (0.021390,-0.180791) ; 
VALUES (0.142932,0.153366); 
VALUES (0.072148,-0.232346) ; 
VALUES (-0.034822,-0.229599); 
VALUES (-0.039398,-0.545980); 
VALUES -0.082719,0.558855 ; 


and here is the corresponding text (for copy/paste purpose during the training): 


CREATE TABLE Covariance_Table (CreditLyonnais real, FranceTelecom real); 
INSERT INTO Covariance_Table VALUES(-0.017516,-0.328775); 

INSERT INTO Covariance_Table VALUES(-0.198426,-0.020374); 

INSERT INTO Covariance_Table VALUES(0.122761,0.197863); 

INSERT INTO Covariance_Table VALUES(-0.034988,0.063419); 

INSERT INTO Covariance_Table VALUES(-0.000267,0.018141); 

INSERT INTO Covariance_Table VALUES(-0.002667,-0.172160); 

INSERT INTO Covariance_Table VALUES(0.021390,-0.180791); 

INSERT INTO Covariance_Table VALUES(0.142932,0.153366); 

INSERT INTO Covariance_Table VALUES(0.072148,-0.232346); 

INSERT INTO Covariance_Table VALUES(-0.034822,-0.229599); 

INSERT INTO Covariance_Table VALUES(-0.039398,-0.545980); 

INSERT INTO Covariance_Table VALUES(-0.082719,0.558855); 

COMMIT; 

This gives us a part of the table used in Minitab, Tanagra, SPSS and R training: 
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CO VARI AN CETAB L E 

Data 

Query Count Rows Insert Row 


EDIT 

CREDITLYONNAIS 

FRANCETELECOM 

BT 

-.017516 

-.328775 

0f 

-.1 90426 

-.020374 

sr 

.122761 

.197863 

& 

-.034988 

.06341 9 

& 

-.000267 

.018141 

& 

-.002667 

-.17216 

% 

.02139 

-.1 80791 

& 

.142932 

.153366 

& 

.072148 

-.232346 

% 

-.034822 

-.229599 

% 

-.039398 

-.54598 

% 

-.08271 9 

.558855 


and now we run our query: 


0 Autocommit Rows |io jd & $ ( Save ) ( Run ) 


SELECT ROUUD(COVAR_SAMP(Credit-Lyonnais, FranceTelecom),10) AS Covar_Pool 
FROM Covariance Table; 


Results 


COVAR POOL 


.001 2552396 


To compare with the value obtained with Minitab: 
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Covariances : Credit Lyonn; France Telec; Lafarge; Saint-Gobain; Total Fina 



Credit Lyonnais 

France Telecom 

Lafarge 

Credit Lyonnais 

0.00831448 



France Telecom 

10.001255221 

0.08290560 


Lafarge 

0.00443929 

-0.00073856 

0.00440680 

Saint-Gobain 

0.00536049 

-0.01575319 

0.00537174 

Total Fina 

0.00371970 

-0.00312211 

0.00241502 


Saint-Gobain 

Total Fina 


Saint-Gobain 

0.01198378 



Total Fina 

0.00445611 

0.00473239 



Everything is fine! 
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7.1.5.12 SQL Pearson Correlation 

The Person correlation is for sure used a lot in Finance but also anywhere else where linear models 
are studied. 

The table we will use here is the same as the one for the Sample Covariance (see above). Then we 
just run the following query: 

P Autocommit Rows 10 - 4 ^ ■, Save J Run } 

SELECT ROUTJT 1 ( C0RR|(Credit-Lyonnais, FranceTelecom) ,10) AS Covar_Pool 
FROM Covariance Table; 


Results Explain Describe 


COVAR POOL 


.04700901 07 


and we compare with Minitab: 


Affichage des donnees 

Hatrice C0RRELATI01 


1.00000 

0.04731 

0.73339 

0.53702 

0.59299 

1 0.047811 

1.00000 

-0.03364 

-0.49973 

-0.15762 

0.73339 

-0.03364 

1.00000 

0.73919 

0.52333 

0.53702 

-0.49973 

0.73919 

1.00000 

0.59172 

0.59299 

-0.15762 

0.52333 

0.59172 

1.00000 


Everything is fine! 
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7.1.5.13 SQL Moving Average 

To see how works moving average with Oracle we will first create a table with the following script: 


Script Name ]MovingAverageTable 


( Find & Replace )( Undo ) ( Redo ) 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


CREATE TABLE MovingAverage Table (Period integer^ 


INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 
COMMIT; 


MovingAverage_Tab 1 e VALUES (1,200) ; 
MovingAverage_Tab1e VALUES (2, 135) ; 
MovingAverage_Table VALUES (3,195) ; 
MovingAverage_Tab1e VALUES (4, 197) ; 
MovingAverage_Tab1e VALUES ( 5 , 310 ) ; 
MovingAverage_Tab1e VALUES (6, 175) ; 
MovingAverage_Tab1e VALUES (7, 155) ; 
MovingAverage_Tab1e VALUES (8, 130) ; 
MovingAverage_Tab1e VALUES (9, 220) ; 
MovingAverage_Tab1e VALUES ( 10 , 277 ) ; 
MovingAverage Table VALUES (1 1 , 235 ); 


Measure real) ; 


and here is the corresponding text (for copy/paste purpose during the training): 

CREATE TABLE MovingAverage_Table (Period integer, Measure real); 

INSERT INTO MovingAverage_Table VALUES (1,200); 

INSERT INTO MovingAverage_Table VALUES(2,135); 

INSERT INTO MovingAverage_Table VALUES(3,195); 

INSERT INTO MovingAverage_Table VALUES(4,197); 

INSERT INTO MovingAverage_Table VALUES(5,310); 

INSERT INTO MovingAverage_Table VALUES(6,175); 

INSERT INTO MovingAverage_Table VALUES(7,155); 

INSERT INTO MovingAverage_Table VALUES(8,130); 

INSERT INTO MovingAverage_Table VALUES(9,220); 

INSERT INTO MovingAverage_Table VALUES(10,277); 

INSERT INTO MovingAverage_Table VALUES(11,235); 

COMMIT; 

This gives us the table used in Minitab, SPSS and R training: 


M 0 VIN GAVE RAG ETAB L E 

Table Data In 


Query 

Count Rows 

Insert Row 


EDIT 

PERIOD 

MEASURE 

gr 

1 

200 

St 

2 

135 

St 

3 

195 

g 

4 

197 

St 

5 

310 

St 

6 

175 

St 

7 

155 

St 

8 

130 

St 

9 

220 

% 

10 

277 

St 

11 

235 
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and now we run the following query: 

P Autocommit Rows 20 _z] & 4/ . Save i 1 ^ Run . 

SELECT Period, Measure, ROUND (AVG (Measure) 

OVER (ORDER BY Period ROUS BETUEEH z\ PRECEDING AND CURRENT ROW),Z) 
AS Moving_Average FROM MovingAverage_TaIjle; 


Results 


PERIOD 

MEASURE 

MOVINGJWERAGE 

1 

200 

200 

2 

135 

167.5 

3 

195 

176.67 

4 

197 

175.67 

5 

310 

234 

6 

175 

227.33 

7 

155 

213.33 

8 

130 

153.33 

9 

220 

168.33 

10 

277 

209 

11 

235 

244 


and we compare with the 3 MA analysis in Minitab: 


+ 

Cl 

C2 

C3 


Ventes 

MOYMOB1 

PREVISIONS1 

i 

200 

* 244 

2 

135 

* 


3 

195 

176.667 


4 

197 

175.667 


5 

310 

234.000 


6 

175 

227.333 


7 

155 

213.333 


8 

130 

153.333 


9 

220 

166.333 


10 

277 

209.000 


11 

235 

244.000 
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Diagramme de la moyenne mobile de Ventes 



Variable 
♦ Reel 

—■— Valeurs ajustees 
Previsions 
IP de 95.0% 

Moyenne mobile 
Longueur 3 

Mesures de I'exactitude 
MAPE 34.34 

MAD 71.33 

MSD 6380.67 


excepted the chart, everything is fine :-) 
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7.1.5.14 SQL Linear Regression 

The linear regression functions fit an ordinary-least-squares regression line to a set of number 
pairs. You can use them as both aggregate and analytic functions. 

To see how works regression functions with Oracle we will first create a table with the following 
script: 


Script Name |CreateRegressionTable 


( Find & Replace )( Undo )( Redo ) 

CREATE TABLE Regress ion_TalD le (Period integer. Measure real) ; 
2 INSERT INTO Regression_Tal=ile VALUES (3,4) ; 

INSERT INTO Regression_Tat>le VALUES (6,9); 

4 INSERT INTO Regress ion_TaJn le VALUES (7, 12 ) ; 

INSERT INTO Regression_Tat>le VALUES (8, 15 ) ; 

6 INSERT INTO Regression_Tal=.le VALUES ( 9 , 17 ) ; 

7 INSERT INTO Regression_Table VALUES ( 10 , 16 ) ; 

8 INSERT INTO Regression_TalDle VALUES ( 11 , 17 ) ; 

9 INSERT INTO Regress ion_Tal=i le VALUES ( 12 , 18 ) ; 

INSERT INTO Regression_Tal=ile VALUES ( 15 , 18 ) ; 

11 COMMIT; 

1 'V 

and here is the corresponding text (for copy/paste purpose during the training): 

CREATE TABLE Regression_Table (Period integer, Measure real); 

INSERT INTO Regression_Table VALUES(3,4); 

INSERT INTO Regression_Table VALUES(6,9); 

INSERT INTO Regression_Table VALUES(7,12); 

INSERT INTO Regression_Table VALUES(8,15); 

INSERT INTO Regression_Table VALUES(9,17); 

INSERT INTO Regression_Table VALUES(10,16); 

INSERT INTO Regression_Table VALUES(11,17); 

INSERT INTO Regression_Table VALUES(12,18); 

INSERT INTO Regression_Table VALUES(15,18); 

COMMIT; 

This gives us the table used in Minitab, Tanagra, SPSS and R training: 


REGRESSION TABLE 


Query Count Rows Insert Row 


EDIT 

PERIOD MEASURE 

2? 

3 

4 

2f 

6 

9 

gf 

7 

12 

& 

8 

15 

2? 

9 

17 

& 

10 

16 

% 

11 

17 

& 

12 

18 

& 

15 

18 

row(s) 1 - 9 of 9 
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Then we run the following query: 


P Autocommit Rows |io & 4? ( Save )( Run ) 


SELECT DISTINCT 

ROUND(REGR_SLOPE(Measure,Period) 

OVER (PARTITION BY 1),5) AS Slope, 

ROUND(REGR_INTERCEPT(Measure,Period) 
OVER (PARTITION BY 1),5) AS Intercept, 
ROUND(RE GR_R2(Measure,Period) 

OVER (PARTITION BY 1),5) AS R2_Pearson, 
RE GR_C0UNT (Measure, Period) 

OVER (PARTITION BY 1) count, 

REGR_AVGX(Measure,Period) 

OVER (PARTITION BY 1) avgx, 

REGR_AVGY(Measure,Period) 

|0VER (PARTITION BY 1) avgy 
FROM Regression_Table; 


Results 


SLOPE 

INTERCEPT 

R2_PEARSON 

COUNT 

AVGX 

AVGY 

1.22 

3.02 

.80891 

9 

9 

14 


and we compare with Minitab: 

L 1 equation de regression est 
Rentes = 3.02 + 1.22 Hois 


Predicteur Coeff Coef ErT T P 
Constante 3.020 2.151 1.40 0.203 
Hois 1.2200 0.2241 5.44 0.001 


S = 2.24117 R carre = 80.9 % R carre (ajust) = 78.2 % 


Analyse de variance 


Source DL 
Regression 1 
Erreur residuelle 7 
Total 8 


Observations aberrantes 

Valeur 

Valeur Valeur residuelle 

Observation Hois Ventes ajustee Ajust ErT residuelle normalisee 
9 15.0 18.000 21.320 1.538 -3.320 -2.04R 

R indique une observation ayant une valeur residuelle normalisee importante 


Somme des 

carres CM F P 

148.84 148.84 29.63 0.001 

35.16 5.02 

184.00 
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for sure a statistical software gives more results but otherwise what we get back we Oracle seems 
OK! 
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7.1.5.15 SQL Binomial test 

STATS_BINOMIAL_TEST( ) is an exact probability test used for dichotomous variables, where only 
two possible values exist. It tests the difference between a sample proportion and a given 
proportion. The sample size in such tests is usually small. 

To see how works regression functions with Oracle we will first create a table with the following 
script: 


Script Name jcreateBinomialTestTable 


£ Find & Replace Undo 3C Redo 3 


1 

(create 

2 

INSERT 

3 

INSERT 

4 

INSERT 

5 

INSERT 

6 

INSERT 

7 

INSERT 

3 

INSERT 

9 

INSERT 

10 

INSERT 

11 

INSERT 

12 

INSERT 

13 

INSERT 

14 

COMMIT; 

IK 



TABLE BinomialTest_Table (Gender varchar (1) ); 
INTO BinomialTest_Table VALUES ( 1 H 1 ) ; 

INTO BinomialTest_Table VALUES ( 1 H 1 ) ; 

INTO BinomialTestJTable VALUESf'F 1 ); 

INTO BinomialTestJTable VALUES ( 1 M 1 ) ; 

INTO BinomialTest_Table VALUESf'F 1 ); 

INTO BinomialTest_Table VALUESf'F 1 ); 

INTO BinomialTest_Table VALUESf'F 1 ); 

INTO BinomialTestJTable VALUES ( 1 H 1 ) ; 

INTO BinomialTestJTable VALUES ( 1 F 1 ) ; 

INTO BinomialTest_Table VALUES ( 1 M 1 ) ; 

INTO BinomialTest_Table VALUES ( 1 F 1 ) ; 

INTO BinomialTest Table VALUESf'F 1 ); 


and here is the corresponding text (for copy/paste purpose during the training): 


CREATE TABLE BinomialTest_Table (Gender varchar(l)); 
INSERT INTO BinomialTest_Table VALUES('M'); 

INSERT INTO BinomialTest_Table VALUES('M'); 

INSERT INTO BinomialTest_Table VALUESCF'); 

INSERT INTO BinomialTest_Table VALUES('M'); 

INSERT INTO BinomialTest_Table VALUESCF'); 

INSERT INTO BinomialTest_Table VALUES('F'); 

INSERT INTO BinomialTest_Table VALUES('F'); 

INSERT INTO BinomialTest_Table VALUES('M'); 

INSERT INTO BinomialTest_Table VALUES('F'); 

INSERT INTO BinomialTest_Table VALUES('M'); 

INSERT INTO BinomialTest_Table VALUES('F'); 

INSERT INTO BinomialTest_Table VALUES('F'); 

COMMIT; 

This gives us the table used in Minitab, SPSS and R training: 
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BINOMIALTESTTABLE 

Data 


Query Count Rows Insert Row 


EDIT 

GENDER 

0T 

M 

J* 

M 

gr 

F 

J* 

M 

gr 

F 

F 

0T 

F 

% 

M 

& 

F 

& 

M 

& 

F 

F 


Then we run first the following query: 


F Autocommit Rows |io jJ & # C Save )( Run j 


SELECT R0UUD(AVG(DECODE(Gender, 'M', 1, 0)),5) AS Real_Proport.ion, 
STATS_BINOHIAL_TEST(Gender, 1 M 1 , 0.50, 1 EXACT_PROB 1 ) AS Exact_Test 
FROM BinomialTest Table; 


Results 


REAL„PROPORTION 

EXACT_TEST 

.41667 

.1 93359375 


This is correct. It gives the exact probability of having 5 Mens under the hypothesis that founding a 
Man or a Women is equal ( = 50%). This is corresponding with our calculation made with Microsoft 
Office Excel in the Statistical course: 


A1 


A 

=LOI.BINOMIALE(5; 12;0.5;0) 

■ A 

B 

C 

D 

E 

F 

1 0.19335941 

1 

■ 
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Now we run the following query: 


F Autocommit Rows |io jJ & 4? ( Save 


SELECT R0UND(AVG( DEC ODE (Gender, 'H' , 1 
ROUND (STATS_E INOHIAL_TE ST (Gende r, 1 H 1 , 
ROUND (STATS_E INOHIAL_TE ST (Gende r, 1 H 1 , 
FROM BinomialTest._TaDle; 


0)),5) AS Real_Preport! on, 

0.50, 1 EXACT_PROE 1 ) , 5) AS ExactTest, 

0.50, 1 0NE_SIDED_PR0E_0R_LES S 1 ),5) | AS One_Side d_L e f t_Te st 


Results 


REAL_PROPORTION 

EXACT_TEST 

ONE_SIDED_LEFT_TEST 

.41667 

.1 9336 

.38721 


This is correct. It gives the exact probability of having 5 Mens or less than under the hypothesis 
that founding a Man or a Women is equal ( = 50%). This is corresponding with our calculation made 
with Microsoft Office Excel in the Statistical course: 


A1 


=LOI.BINOMIALE(5; 12;0.5; 1) 

r* 

A 

BCD 

E 

F 

i. 

0.3872071 




Now we run the following query: 


P Autocommit Rows |io jJ & 4? ( Save X Run ) 


SELECT ROUND (AVG(DECODE(Gender, 'H 1 , 1, 0)),5) AS Real_Proportion, 

ROUND(STATS_BINOHIAL_TEST(Gender, 1 H 1 , 0.50, 1 EXACT_PROB 1 ),5) AS Ex ac t_Te s t, 

ROUND(STATS_BINOHIAL_TE ST(Gende r, 1 H 1 , 0.50, 1 0NE_SIDED_PR0B_0R_LES S 1 ),5) AS One_Side d_L e f t_Te st, 
ROUND(STATS_BINOHIAL_TEST(Gender, 1 H 1 , 0.50, 1 TU0_SIDED_PR0E 1 ),5) AS Two_Sided_Test 
FROH BinomialTest_TaLile; 


Results I 

_ 


REAL_PROPORTION 

EXACT_TEST 

ONE_SIDED_LEFT_TEST 

TWO_SIDED_TEST 

.41667 

.1 9336 

.33721 

.53105 


and we see that the result does not correspond to our Statistical softwares for example like 
Minitab: 
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ValeuE 

exacte 

Echantillon X H P echantillon IC a 95 ^ de P 

1 5 12 0.416667 (0.151652; 0.723330) 0.774 


or even like IBM SPSS (.): 


Binomial Test 



Category 

N 

Observed 

Prop. 

Test Prop. 

Exact Sig. (2- 
tailed) 

Point 

Probability 

Genre Group 1 

M 

5 

.42 

.50 

.774 

.193 

Group 2 

F 

7 

.53 




Total 


12 

1.00 





What happened? It seems that Oracle makes the following mistakes or choice... as you can see 
below on the Microsoft Excel screenshot: 


B15 



A 

i 

Mens 

2 

0 

3 

1 

4 

2 

5 

3 

6 

4 

7 

5 

8 

6 

9 

7 

10 

8 

11 

9 

12 

10 

13 

11 

14 

12 

15 

1 

16 



B 


Probability 

0.00024414 

0.00292969 

0.01611328 

0.05371094 

0.12084961 

0.19335938 

0.22558594 

0.19335938 

0.12084961 

0.05371094 

0.01611328 

0.00292969 

0.00024414 


B *1 

=S OMME(B 2 :B7 ;B 10:B 14) 

C 

D E 


=LOI. BIN OMIALE(A2, 12;0.5;0) 
=LOI. BIN OMIALE(A3; 12; 0.5; 0) 
=LOI. BIN OMIALE(A4; 12; 0.5; 0) 
=LOI. BIN OMIALE(A5; 12; 0.5; 0) 
=LOI. BIN OMIALE(A6; 12; 0.5; 0) 
=LOI. BIN OMIALE(A7, 12;0.5;0) 
=LOI. BIN OMIALE(A8; 12; 0.5; 0) 
=LOI. BIN OMIALE(A9; 12; 0.5; 0) 
=LOI.BINOMIALE(A10,12;0.5;0) 
=LOI.BINOMIALE(A11;12;0.5;0) 
=LOI.B]NOMALE(Al 2; 12;0.5;0) 
=LOI.B]NOMALE(Al 3; 12;0.5;0) 
=LOI.BINOM]ALE(A14;12;0.5;0) 


T 


As you can see it does not take the case where Mens=7... to follow 
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7.1.5.16 SQL Student T-test 

7.1.5.16.1 Student One Sample T-test 

In the ST AT S_T_T E ST_0 N E ( ) function the first argument is the sample and the second is the 
constant mean against which the sample mean is compared. For this t-test only the second 
argument is optional; the constant mean defaults to 0. This function obtains the value of t by 
dividing the difference between the sample mean and the known mean by the standard error of the 
mean. 

To see an example, create first a table using the following script: 


Script Name (createStudentTable 


( Find & Replace )( Undo )( Redo ) 


1 

CREATE 

TABLE 

2 

INSERT 

INTO 

3 

INSERT 

INTO 

4 

INSERT 

INTO 

5 

INSERT 

INTO 

6 

INSERT 

INTO 

7 

INSERT 

INTO 

3 

INSERT 

INTO 

9 

INSERT 

INTO 

10 

INSERT 

INTO 

11 

INSERT 

INTO 

12 

INSERT 

INTO 

13 

INSERT 

INTO 

14 

INSERT 

INTO 

15 

INSERT 

INTO 

16 

INSERT 

INTO 

17 

INSERT 

INTO 

13 

INSERT 

INTO 

19 

INSERT 

INTO 

20 

21 

COMMIT; 



T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T_Student 
T Student 


_Tab 1 
Table 
TalD le 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 


e (Measure 
VALUES (15. 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES . 
VALUES (15, 
VALUES (15, 
VALUES (15. 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES . 
VALUES (15, 
VALUES (14, 
VALUES (14. 


[15 

[14 

[15 

[15 

[14 


[15 

[15 

[15 

[15 

[15 

[15 


real) ; 
0S09 ); 
0S73 ); 
9679) ; 
0423) ; 
1029) ; 
9S03 ); 
1299) ; 
0414) ; 
0351) ; 
0559) ; 
0793) ; 
0753) ;| 
0483) ; 
0515) ; 
0962) ; 
0654) ; 
9759) ; 
0507) ; 


and here is the corresponding text (for copy/paste purpose during the training): 

CREATE TABLE T_Student_Table (Measure real); 

INSERT INTO T_Student_Table VALUES(15.0809); 

INSERT INTO T_Student_Table VALUES(15.0873); 

INSERT INTO T_Student_Table VALUES(14.9679); 

INSERT INTO T_Student_Table VALUES(15.0423); 

INSERT INTO T_Student_Table VALUES(15.1029); 

INSERT INTO T_Student_Table VALUES(14.9803); 

INSERT INTO T_Student_Table VALUES(15.1299); 

INSERT INTO T_Student_Table VALUES(15.0414); 

INSERT INTO T_Student_Table VALUESQ5.0351); 

INSERT INTO T_Student_Table VALUES(15.0559); 

INSERT INTO T_Student_Table VALUESQ5.0793); 

INSERT INTO T_Student_Table VALUES(15.0753); 

INSERT INTO T_Student_Table VALUESQ5.0483); 

INSERT INTO T_Student_Table VALUES(15.0515); 
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INSERT INTO T_Student_Table VALUES(15.0962); 
INSERT INTO T_Student_Table VALUES(15.0654); 
INSERT INTO T_Student_Table VALUES(14.9759); 
INSERT INTO T_Student_Table VALUES(15.0507); 
COMMIT; 


This gives us the table used in Minitab, Tanagra, SPSS and R training: 


Minitab - Etalonnage.MPJ - [Feuille de travail 1 m ] 


I ° || Iff ||B| 


Fichier Edition Donnees Calc Stat Graphique Editeur Outils Fenetre Aide 


Jslx) 


s m « <>\m\ t i #4 a st a|-sii®Eii-ta&lislSB ® 

a 


-I-I i 


4 4 o 


"3^1 t 4+ pslf 


331 x IQ>|j * tdo \ ° u 


4 - 

Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CIO 

C11 

C12 

C13 

C14 


Mesures 














1 

15.0809 













2 

15.0873 













3 

14.9679 














4 

15.0423 














5 

15.1029 














6 

14.9803 














7 

15.1299 














8 

15.0414 














9 

15.0351 














10 

15.0559 














11 

15.0793 














12 

15.0753 














13 

15.0483 














14 

15.0515 














15 

15.0962 














16 

15.0654 














17 

14.9759 














18 

15.0507 














19 

1. 













20 
















o 


Feuille de travail en cours : Feuille de travail 1 


i-r 


Now we run the one sample T-Test: 


F Autocommit Rows \W - & # ( Save ;( Run ) 

SELECT C0UHT (*) f ^OUHT(AVG(Measure ),5) AS MeasuEe_Mean, ROUHT(STDDEV(Measure),5) AS Measure_STDEV, 
ROUND(STATS JTJIESTJ)NE( Measure, 15,'STATISTIC 1 ),5) AS T_Observed, 

ROUND(STATS_T_TEST_0NE(He asur e,15),5) AS Two_Side d_P_Value 
FROM T_Student_Table; 


Results 


COUNTf) 

MEASURE_MEAN 

MEASURE_STDEV 

T_OBSERVED 

TWO_SIDED_P_VALUE 

IS 

15.05369 

.04382 

5.1991 

.00007 


to compare with the result obtained with Minitab during the Statistics course: 
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Test T a urn echantillon : Mesures 


Test de mu = 15 en fonction de la difference 15 


ErT 

Variable N Moyenne EcTyp m^oyenne IC a 95 h T E 

Mesures IS 15.0537 0.043S 0.0103 (15.0319; 15.0755) 5.20 0.000 


everyithing seems fine ;-) 

7.1.5.16.2 Student Two Samples T homoscedastic two-sided test 

Before using these functions, it is advisable to determine whether the variances of the samples are 
significantly different. If they are, then the data may come from distributions with different shapes, 
and the difference of the means may not be very useful. You can perform an F-test to determine 
the difference of the variances. If they are not significantly different, use STATS_T_TEST_INDEP( ). 
If they are significantly different, use STATS_T_TEST_INDEPU( ). 

In the ST AT S_T_T E ST_I N D E P ( ) and STATS_T_TEST_INDEPU( ) functions the first argument is the 
grouping column and the second is the sample of values. 

The following example determines the significance of the difference between the average Pipelinel 
and Pipeline2 flow where the distributions are assumed to have similar (pooled) variances: 

To do such a test we need to create first a table with the following script: 


Script Name |createStudent2SamplesTable 


( Find & Replace ) ( Undo )( Redo ) 


1 

CREATE 

TABLE 

2 

INSERT 

INTO 

3 

INSERT 

INTO 

4 

INSERT 

INTO 

5 

INSERT 

INTO 

6 

INSERT 

INTO 

7 

INSERT 

INTO 

8 

INSERT 

INTO 

9 

INSERT 

INTO 

10 

INSERT 

INTO 

11 

INSERT 

INTO 

12 

INSERT 

INTO 

13 

INSERT 

INTO 

14 

INSERT 

INTO 

15 

INSERT 

INTO 

16 

INSERT 

INTO 

17 

INSERT 

INTO 

18 

INSERT 

INTO 

19 

INSERT 

INTO 

20 

INSERT 

INTO 

21 

INSERT 

INTO 

22 

INSERT 

INTO 

23 

INSERT 

INTO 

24 

INSERT 

INTO 

25 

INSERT 

INTO 

26 

27 

28 

29 

30 

INSERT 

INTO 

INSERT 

INSERT 

INSERT 

TMCiFDT 

INTO 

INTO 

INTO 

TftTTn 


T_Student_Table_2Samples (Pipeline integer. 


T 

Student 

Table 

2Samples 

VALUES 

(1,163) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,150) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,171) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,155) 

T 

Student 

"Table" 

2Samples 

VALUES 

(1,186) 

T 

Student 

"Table" 

2Samples 

VALUES 

(1,145) 

T 

Student 

"Table" 

2Samples 

VALUES 

(1,154) 

T 

Student 

"Table" 

2Samples 

VALUES 

(1,173) 

T 

Student 

"Table" 

2Samples 

VALUES 

(1,152) 

T 

Student 

"Table" 

2Samples 

VALUES 

(1,150) 

T 

Student 

"Table" 

2Samples 

VALUES 

(1,143) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,138) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,166) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,193) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,158) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,175) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,167) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,150) 

T 

Student 

Table" 

2Samples 

VALUES 

(1,158) 

T 

Student 

Table" 

2Samples 

VALUES 

(2,167) 

T 

Student 

Table" 

2Samples 

VALUES 

(2,157) 

T 

Student 

Table" 

2Samples 

VALUES 

(2,149) 

T 

Student 

"Table" 

2Samples 

VALUES 

(2,145) 

T 

Student 

"Table" 

2Samples 

VALUES 

(2, 135) 

T 

Student 

"Table" 

2Samples 

VALUES 

(2,157) 

T 

Student 

"Table" 

2Samples 

VALUES 

(2, 135) 

T 

Student 

"Table" 

2Samples 

VALUES 

(2,167) 

T_ 

Student 

"Table] 

2Samples 

VALUES 

(2,154) 

T 

^1- nrlpril - 


V '-"I :=i TY'i T“i 1 !=■ ■=: 

WQT.TTF^ 

r? i f. r \ ■ 


Measure integer); 


and here is the corresponding full text (for copy/paste purpose during the training): 
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CREATE TABLE T_Student_Table_2Samples (Pipeline integer, Measure integer); 

INSERT INTO T_Student_Table_2Samples VALUES(1,163); 

INSERT INTO T_Student_Table_2Samples VALUES(1,150); 

INSERT INTO T_Student_Table_2Samples VALUES(1,171); 

INSERT INTO T_Student_Table_2Samples VALUES(1,155); 

INSERT INTO T_Student_Table_2Samples VALUES(1,186); 

INSERT INTO T_Student_Table_2Samples VALUES(1,145); 

INSERT INTO T_Student_Table_2Samples VALUES (1,154); 

INSERT INTO T_Student_Table_2Samples VALUES(1,173); 

INSERT INTO T_Student_Table_2Samples VALUES(1,152); 

INSERT INTO T_Student_Table_2Samples VALUES(1,150); 

INSERT INTO T_Student_Table_2Samples VALUES(1,143); 

INSERT INTO T_Student_Table_2Samples VALUES(1,138); 

INSERT INTO T_Student_Table_2Samples VALUES (1,166); 

INSERT INTO T_Student_Table_2Samples VALUES(1,193); 

INSERT INTO T_Student_Table_2Samples VALUES(1,158); 

INSERT INTO T_Student_Table_2Samples VALUES(1,175); 

INSERT INTO T_Student_Table_2Samples VALUES(1,167); 

INSERT INTO T_Student_Table_2Samples VALUES(1,150); 

INSERT INTO T_Student_Table_2Samples VALUES(1,158); 

INSERT INTO T_Student_Table_2Samples VALUES(2,167); 

INSERT INTO T_Student_Table_2Samples VALUES(2,157); 

INSERT INTO T_Student_Table_2Samples VALUES(2,149); 

INSERT INTO T_Student_Table_2Samples VALUES(2,145); 

INSERT INTO T_Student_Table_2Samples VALUES(2,135); 

INSERT INTO T_Student_Table_2Samples VALUES(2,157); 

INSERT INTO T_Student_Table_2Samples VALUES(2,135); 

INSERT INTO T_Student_Table_2Samples VALUES(2,167); 

INSERT INTO T_Student_Table_2Samples VALUES(2,154); 

INSERT INTO T_Student_Table_2Samples VALUES(2,165); 

INSERT INTO T_Student_Table_2Samples VALUES(2,170); 

INSERT INTO T_Student_Table_2Samples VALUES(2,165); 

INSERT INTO T_Student_Table_2Samples VALUES(2,154); 

INSERT INTO T_Student_Table_2Samples VALUES(2,176); 

INSERT INTO T_Student_Table_2Samples VALUES(2,155); 

INSERT INTO T_Student_Table_2Samples VALUES(2,157); 

INSERT INTO T_Student_Table_2Samples VALUES(2,134); 

INSERT INTO T_Student_Table_2Samples VALUES(2,156); 

INSERT INTO T_Student_Table_2Samples VALUES(2,147); 

COMMIT; 

and then run the following query (the 1 in the third argument specifies which Pipeline is the 
reference for the calculation!): 
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W Autocommit Rows ho jJ & & ( Save ) ( Run ) 


SELECT 

ROUTO(STATS_T_TEST_IHDEP(Pipeline, Measure, 1 STATISTIC 1 ,1),5) AS T_0bserved, 
ROUND(STATS_T_TEST_INDEP(Pipeline, Measure),5) AS Two_Sided_P_Value 
FROM T_5tudent_Tafi1e_25 amp1e s; 


Results 


T_OBSERVED 

TWO_SIDED_P_VALUE 

1.23979 

.22307 


to compare with the result obtained with Minitab during the Statistics course: 


Difference = mu (Pipelinel) - mu (Pipelines) 

Estimation de la difference : 5.37 

Limites de confiance (a 95 %) pour la difference : (-3.41 ; 14.15) 

Test t de la difference = 0 (en fonction de la difference) : Valeur de T = 1.24 
Valeur de p = 0.223 DL = 36 
Les deux utilisent l'ecart type regroupe = 13.3463 

everything seems fine ;-) 
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7.1.5.17 SQL CrossTab Chi-2 test 

Typically, cross tabulation (or crosstabs for short) is a statistical process that summarizes 
categorical data to create a contingency table. They provide a basic picture of the interrelation 
between two variables and can help find interactions between them. 

Because Crosstabs creates a row for each value in one variable and a column for each value in the 
other, the procedure is not suitable for continuous variables that assume many values. 

To see how works regression functions with Oracle we will first create a table with the following 
script: 


Script Name |CreateCrossTab_Table 


( Find & Replace )( Undo )( Redo ) 

CREATE TABLE CrossTab Table PrjDelay varchar (1),PrjManager varchar(l) ; 


2 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

f 

1 Y 1 

); 

3 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

r 

1 Y 1 

); 

4 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

r 

1 Y 1 

); 

5 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

f 

1 Y 1 

); 

6 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

f 

1 Y 1 

); 

7 

INSERT 

INTO 

CrossTab 

_Table 

VALUES ( 

1 Y 1 

f 

1 Y 1 

); 

3 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

/ 

1 Y 1 

); 

9 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

r 

1 Y 1 

); 

10 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

1 Y 1 

f 

■N 1 

); 

11 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

f 

1 Y 1 

); 

12 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

r 

1 Y 1 

); 

13 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

r 

1 Y 1 

); 

14 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

f 

1 Y 1 

); 

15 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

f 

■N 1 

); 

16 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

r 

■N 1 

); 

17 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

r 

'N' 

); 

18 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

r 

'N' 

); 

19 

INSERT 

INTO 

CrossTab 

Table 

VALUES ( 

■N 1 

f 

■N 1 

); 


COMMIT; 



and here is the corresponding full text (for copy/paste purpose during the training): 


CREATE TABLE CrossTab_Table (PrjDelay varchar(l),PrjManager varchar(l)); 
INSERT INTO CrossTab_Table VALUES('Y7Y'); 

INSERT INTO CrossTab_Table VALUES('Y7Y'); 

INSERT INTO CrossTab_Table VALUES('Y7Y'); 

INSERT INTO CrossTab_Table VALUES('Y7Y'); 

INSERT INTO CrossTab_Table VALUES('Y7Y'); 

INSERT INTO CrossTab_Table VALUES('Y','Y'); 

INSERT INTO CrossTab_Table VALUES('Y','Y'); 

INSERT INTO CrossTab_Table VALUES('Y','Y'); 

INSERT INTO CrossTab_Table VALUES('Y7N'); 

INSERT INTO CrossTab_Table VALUES('N7Y'); 

INSERT INTO CrossTab_Table VALUES('N7Y'); 

INSERT INTO CrossTab_Table VALUES('N7Y'); 

INSERT INTO CrossTab_Table VALUES('N7Y'); 

INSERT INTO CrossTab_Table VALUES('N','N'); 

INSERT INTO CrossTab_Table VALUES('N','N'); 

INSERT INTO CrossTab_Table VALUES('N','N'); 

INSERT INTO CrossTab_Table VALUES('N','N'); 

INSERT INTO CrossTab_Table VALUES('N7N'); 

COMMIT; 
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corresponding the following crosstab table corresponding to what we used for the Minitab, Tanagra, 
SPSS and R training: 


Projects 

Certified Project 
Manager 

Non-Certified 
Project Manager 

Total 

Delays respected 


1 

W 

Delays non-respected 

| 5 ~ 

W 

Total 

12 6 

18 


And now we run the following query: 

F Autocommit Rows |io jJ 0 # ( Save )( Run ) 


SELECT 

STATS_CR0SSTAB (PrjDelay, PrjHanager, 'CHISQ_0BS') chi_sguared, 
STATS_CR0SSTAB (PrjDelay, PrjHanager, l CHISQ_SIG l ) p_value 
FROM CrossTab_Table; 


Results 

Describe Saved SQL 

History 




CHI_SQUARED 

P_VALUE 


4 

.045500253913041250 



And this corresponds perfectly to Minitab output: 
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Minitab - Sans titre 


Fichier Edition Donnees Calc 5tat Graphique Editeur Outils Fenetre Aide 


& y 

m & % ii i t i Qf f 

<111 

* & + p ^ 

1-3|x 


Session 


Certifie certifie Tous 


Delais non respectes 
Delais respectes 
Tous 

Contenu de la cellule 


4 
8 

12 

Denomlirement 


5 9 

1 9 

6 18 


Khi deux de Pearson = 4.000 ; DL = 1 ; P = 0.046 

Jshi deux du taux de vraisemDlance = 4.270 ; DL = 1 ; P = 0.039 


1 

jjj Feuille de travail i *** 

+ 

C1-T 

C2T 

C3 

C4 

C5 

C6 


Delais 

Manager 

Nornbre 




1 

Delais respectes 

Certifie 

3 




2 

Delais respectes 

Non certifie 

1 




3 

Delais non respectes 

Certifie 

4 




4 

Delais non respectes 

Non certifie 

5 




5 







6 
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7.1.6 SQL Logical test functions 

7.1.6.1 SQL CASE WHEN function 

7.1.6.1.1 Inside SELECT Statement 

In Oracle and MySQL IF structured is reserved for PL-SQL. You have then to use the CASE WHEN or 
DECODE statements (caution! The DECODE is considered as depreciated and should not be used 
anymore, furthermore it is ORACLE specific). 

The CASE ... WHEN statement can be used for multiple IF simplifications. Here an example with the 
W3School database: 


SELECT CustomerName, Country, 

CASE Country 

WHEN ’Germany' THEN '2 days shipping delay' 
WHEN 'Mexico' THEN '20 days shipping delay' 
ELSE '15 days shipping delay' 

END AS ShippingDelay 

FROM 

Customers; 


That will result in: 


CustomerName 

Country 

ShippingDelay 

l 

Alfreds Futterkiste 

l 

Germany 

2 days shipping delay 

Ana Trujillo Emparedados y helados 

Mexico 

20 days shipping delay 

Antonio Moreno Taqueria 

Mexico 

20 days shipping delay 

Around the Horn 

UK 

15 days shipping delay 

Berglunds snabbkop 

Sweden 

15 days shipping delay 

Blauer See Delikatessen 

Germany 

2 days shipping delay 

Blondel pere et fils 

France 

15 days shipping delay 

Bolido Comidas preparadas 

Spain 

15 days shipping delay 

Bon app' 

France 

15 days shipping delay 

Bottom-Dollar Marketse 

Canada 

15 days shipping delay 

B's Beverages 

UK 

15 days shipping delay 





Or consider the more complete example with Oracle mixing different tables and SQL statements 
and functions: 

With the following tables: 
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DEMOCUSTOMERS 

Table Data Indexes Model Constraints Grants Statistics Ul Defaults Triggers Dependencies SQL 
Query Count Rows Insert Row 


EDIT 

CUSTOMERJD 

CUST_FIRST_NAME 

CUST_LAST_NAME 

CUST_STREET_ADDRESS 1 

CUST_STREET_ADDRESS2 

CUST_CITY 

CUST_STATE 

CUST_POST AL_CODE 

PHONE_NUMBER1 1 


1 

John 

Dulles 

45020 Aviation Drive 


Sterling 

VA 

20166 

703-555-2143 


2 

William 

Hartsfield 

6000 North Terminal 

Parkway 


Atlanta 

GA 

30320 

404-555-3285 

ar 

3 

Edward 

Logan 

1 Harborside Drive 


East 

Boston 

MA 

02128 

617-555-3295 

ar 

4 

Edward "Butch" 

OHare 

10000 West OHare 


Chicago 

IL 

60666 

773-555-7693 

ar 

5 

Fiorello 

LaGuardia 

Hangar Center 

Third Floor 

Flushing 

NY 

11371 

212-555-3923 

ar 

6 

Albert 

Lambert 

10701 Lambert 

International Blvd. 


St. Louis 

MO 

63145 

314-555-4022 



DEMOORDERS 

Data In 


Query 

Count Rows 

Insert Row 




EDIT 

ORDER JD 

CUSTOMER JD 

ORDER_TOTAL 

ORDER_TIMEST AMP USERJD 

ar 

1 

7 

1890 

09/02/2013 

2 

ar 

2 

1 

2380 

08/30/2013 

2 

ar 

3 

2 

1640 

08/24/2013 

2 

ar 

4 

5 

1090 

08/16/2013 

2 

ar 

5 

6 

950 

08/11/2013 

2 

ar 

6 

3 

1515 

08/06/2013 

2 

ar 

7 

3 

905 

07/27/2013 

2 

ar 

8 

4 

1060 

07/25/2013 

2 

ar 

9 

2 

730 

07/14/2013 

2 

ar 

10 

7 

870 

06/30/2013 

2 

row(s) 1 - 10 of 10 


DEMOORDERITEMS 

Tablt Data Indexes Modt 

Query Count Rows Insert Row 


EDIT 

ORDERJTEMJD 

ORDERJD 

PRODUCTJD 

UNITPRJCE 

QUANTITY 

ar 

1 

1 

1 

50 

10 


2 

1 

2 

80 

8 

ar 

3 

1 

3 

150 

5 

ar 

4 

2 

1 

50 

3 

ar 

5 

2 

2 

80 

3 

ar 

6 

2 

3 

150 

3 

ar 

7 

2 

4 

60 

3 

ar 

8 

2 

5 

80 

3 

ar 

9 

2 

6 

120 

2 

% 

10 

2 

7 

30 

2 

Gf 

11 

? 

fi 

1?A 

A 
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DEMOPRODUCTINFO 

Table Data Indexes Model Constraints Grants Statistics Ul Defaults Triggers Dependencies SQL 

Query Count Rows Insert Row 


EDIT 

PRODUCT. 

JD PRODUCT_NAME 

PRODUCT_DESCRIPTION 

CATEGORY 

PRODUCT_AVAIL 

list_price| 

0T 

1 

Business Shirt 

Wrinkle-free cotton 
business shirt 

Mens 

Y 

50 

gf 

2 

Trousers 

Blacktrousers suitable 
for every business man 

Mens 

Y 

80 


3 

Jacket 

Fully lined jacket which is 
both professional and 
extremely comfortable to 
wear 

Mens 

Y 

150 

gf 

4 

Blouse 

Silk blouse ideal for all 
business women 

Womens 

Y 

60 


5 

Skirt 

Wrinkle free skirt 

Womens 

Y 

80 

gr 

6 

Ladies Shoes 

Low heel and cushioned 
interiorfor comfort and 
style in simple yet 
elegant shoes 

Womens 

Y 

120 

gr 

7 

Belt 

Leather belt 

Accessories 

Y 

30 











DEMOSTATES 



Table 

Data In 

Model Constraints Grants 

Statistics Ul Defaults Triggers 

Dependencies 

SQL 



Query Count Rows Insert Row 


EDIT 

ST 

STATE_NAME 


AK 

ALASKA 

ft 

AL 

ALABAMA 

% 

AR 

ARKANSAS 

& 

AZ 

ARIZONA 


CA 

CALIFORNIA 


CO 

COLORADO 

ar 

CT 

CONNECTICUT 

# 

DC 

DISTRICT OF COLUMBIA 


DE 

DELAWARE 

4 

FL 

FLORIDA 

or 

rsa 

rspnoniA 
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SELECT state, 

sum(mens) "Mens", 

sum(womens) "Womens", 

sum(accessories) "Accessories" 

FROM (SELECT demo_customers.cust_state state, 

CASE 

WHEN demo_product_info.category = ’Mens' 

THEN 

demo_order_items.quantity * 
demo_order_items.unit_price 

ELSE 

0 

END 

mens, 

CASE 

WHEN demo_product_info.category = 'Womens' 

THEN 

demo_order_items.quantity * 
demo_order_items.unit_price 

ELSE 

0 

END 

womens, 

CASE 

WHEN demo_product_info.category = 'Accessories' 

THEN 

demo_order_items.quantity * 
demo_order_items.unit_price 

ELSE 

0 

END 

accessories 

FROM demo_order_items , 

demo_product_info ^ 

demo_customers, 
demo_orders 

WHERE demo_order_items.product_id = demo_product_info.product_id 
AND demo_order_items.order_id = demo_orders.order_id 
AND demo_orders.customer_id = demo_customers.customer_id ) 
GROUP BY ROLLUP( state ); 


This SQL query will result in: 


Results 


STATE 

Mens 

Womens 

Accessories 

CT 

2760 

0 

0 

GA 

0 

1520 

S50 

IL 

940 

120 

0 

MA 

1040 

640 

740 

MO 

610 

340 

0 

NY 

220 

240 

630 

VA 

1060 

660 

660 

- 

6630 

3520 

2000 
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Case versus Decode: 


CASE: 

• Complies ANSI SQL 

• Can work with logical operators other 
than '=' 

• Can work with predicated and 
searchable queries 

• Needs data consistency 

• NULL=NULL returns FALSE 

• Can be used in PL/SQL and SQL 
statements 

• Can be used in parameters while calling 
a procedure 


DECODE: 

• Oracle Proprietary 

• Works with only '=' / like operator 

• Expressions are scalar values only 

• Data consistency is not needed 

• NULL IS NULL returns TRUE 

• Can be used in SQL Statemens 

• Cannot be used in parameters while 
calling a procedure 


Here is an example that illustrated a typical difference: 


1 

SELECT ename^ empnOj 

2 

DECODE{ deptno j!0 j 'Accounting' 

3 

j 20 ' Research ’ 

4 

j30 j Sales' 

5 

j40 ' Operations ' 

6 

j 'Unknown' 

7 

) department 

8 

FROM emp 

9 

ORDER BY ename- 


1 SELECT 

2 (CASE 

3 WHEN sal < 1000 THEN Low' 

4 WHEN sal BETWEEN 1000 AND 3000 THEN 'Medium' 

5 WHEN sal > 3000 THEN High 1 

6 ELSE N/A 1 

7 END) salary 

8 FROM emp 

9 ORDER BY enamej_ 


And here is an example of CASE using the IN predicates :: 


1 SELECT CASE 

2 -- predicate with "IN” 

3 WHEN salary IN (9000^10000) THEN *9K-10K' 

4 -searchable subquery 

5 WHEN EMP NO IN (SELECT mgr no FROM department) THEN Dept Mgr' 
E ELSE Unknown' 

7 END category 

8 _ FROM employee ;_ 


And other exemple that highlights the fact that one cares about consistency and the other not: 
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1 SELECT DECODE^M;, 166,166/ 266 '/IWf '366 ) TEST 

2 FROM dual; 

3 

4 --Output: 

5 

6 TEST 

7 —— 

S 260 


1 SELECT CASE 206 WHEN 106 THEM 100 

2 WHEN 260' THEN '200' 

3 ELSE 360“ 

4 END TEST 

5 FROM dual; 

6 —-- 

7 Error on line 2 at position 14 WHEN “200 1 THEN '206' 

E QRA-60EB2: inconsistent datatypes: expected NUMBER got CHAR 


7.1.6.1.2 Inside WHERE Statement 

An another very interesting application of WHEN CASE is to use it in an ORDER BY statement as 
you can see below: 

F Autocommit Rows |1Q jJ & & ( Save 

SELECT Ename, Sal, Job, Comm 
FROM Emp 

ORDER BY CASE WHEN JOB = 1 SALESHAM' THEN COHN ELSE Sal END;| 


Results 

_ 


ENAME 

SAL 

JOB 

COMM 

TURNER 

1 307.21 

SALESMAN 

0 

ALLEN 

1 927.69 

SALESMAN 

300 

WARD 

1 506.01 

SALESMAN 

500 

SMITH 

800 

CLERK 

- 

ADAMS 

1100 

CLERK 

- 

JAMES 

1144.56 

CLERK 

- 

MILLER 

1300 

CLERK 

- 

MARTIN 

1 506.01 

SALESMAN 

1400 

CLARK 

2450 

MANAGER 

- 

JONES 

2975 

MANAGER 

- 
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7.1.6.2 SQL DECODE function: 

In Oracle/PLSQL, the DECODE function has the functionality of an IF-THEN-ELSE statement or of a 
CASE statement but without comparison operators as already mentioned!!! 


w Autocommit Rows |ao ^ I & # (_ Save Run 


SELECT EWame, 

DECODE(Sal, 5000, 1 OverPaied 1 , 1250, 1 UnderPaied 1 , 1 Ok 1 ) AS Action 
FROM Emp;| 


Results 


ENAME 

ACTION 

KING 

OverPaied 

BLAKE 

Ok 

CLARK 

Ok 

JONES 

Ok 

SCOTT 

Ok 

FORD 

Ok 

SMITH 

Ok 

ALLEN 

Ok 

WARD 

UnderPaied 

MARTIN 

UnderPaied 
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7.1.6.3 SQL MERGE INTO USING... MATCHED:: 


The purpose of SQL MERGE INTO in association with WHEN is to avoid creating multiple queries to 
update datas for example. 

To study MERGE INTO we will use first de default EMP table available in Oracle: 

EMP 

Table Data Indexes Model Constraints Grants Statistics Ul Defaults Triggers Dependencies SQL 

Query Count Rows Insert Row 


EDIT 

EMPNO 

ENAME 

JOB 

MGR 

HIREDATE 

SAL 

COMM 

DEPTNO 

0T 

7839 

KING 

PRESIDENT 

- 

11/1 7/1981 

5000 

- 

10 

0T 

7698 

BUKE 

MANAGER 

7839 

05/01/1981 

2850 

- 

30 

fir 

7782 

CLARK 

MANAGER 

7839 

06/09/1981 

2450 

- 

10 

fir 

7566 

JONES 

MANAGER 

7839 

04/02/1981 

2975 

- 

20 

fir 

7788 

SCOTT 

ANALYST 

7566 

12/09/1982 

3000 

- 

20 

fir 

7902 

FORD 

ANALYST 

7566 

12/03/1981 

3000 

- 

20 

fir 

7369 

SMITH 

CLERK 

7902 

12/1 7/1980 

800 

- 

20 

fir 

7499 

ALLEN 

SALESMAN 

7698 

02/20/1981 

1600 

300 

30 

fir 

7521 

WARD 

SALESMAN 

7698 

02/22/1981 

1250 

500 

30 

fir 

7654 

MARTIN 

SALESMAN 

7698 

09/28/1981 

1250 

1400 

30 

fir 

7844 

TURNER 

SALESMAN 

7698 

09/08/1981 

1500 

0 

30 

V4 

7876 

ADAMS 

CLERK 

7788 

01/1 2/1983 

1100 

- 

20 


and create also a Bonus table (now using a script instead of INSERT ALL for fun): 


Script Name |CreateBonusTable 


( Cancel ) ( Download ) ( Delete ) ( Save ) C Run ) 


( Find & Replace J ( Undo ) ( Redo ) 
1 CREATE TABLE Bonuses ( 



EmpNo NUMBER, bonus 

NUMBER 

DEFAULT 

100) ; 

4 

INSERT 

INTO 

Bonuses 

(EmpNo) 

VALUES 

(7566) 

5 

INSERT 

INTO 

Bonuses 

(EmpNo) 

VALUES 

(7902) 

6 

INSERT 

INTO 

Bonuses 

(EmpNo) 

VALUES 

(7876) 

7 

INSERT 

INTO 

Bonuses 

(EmpNo) 

VALUES 

(7499) 

8 

INSERT 

INTO 

Bonuses 

EmpNo 

VALUES 

(7654) 


COMMIT; 







11 

12 

13 

this will give: 
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BONUSES 

Data 

Query Count Rows Insert Row 


EDIT 

EMPNO 

BONUS 

ar 

7566 

100 

ar 

7902 

100 

ar 

7076 

100 

ar 

7499 

100 

ar 

7654 

100 

row(s) 1 - 5 of 5 


And now here is the MERGE INTO example: 


F Autocommit Rows |io jJ # 4? ( Save ') ( Run ) 


MERGE INTO Bonuses B 
USING ( 

SELECT EmpNo f Sal 
EROM EMP 

WHERE DeptNo =20) E 
ON (B.EmpNo = E.EmpNo) 

WHEN MATCHED THEN 

UPDATE SET B.Bonus = E.Sal *0.1 
WHEN NOT MATCHED THEN 

INSERT (B.EmpNo, B.bonus) 

VALUES (E.EmpNo, E.Sal * 0.05); 


Results 


5 row(s) updated. 

The result will be: 
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BONUSES 


Data 


Query Count Rows Insert Row 


EDIT 

EMPNO 

BONUS 

fif 

7566 

297.5 

fif 

7902 

300 

fir 

7076 

110 

fir 

7499 

100 

fir 

7654 

100 

fir 

7369 

40 

fir 

7788 

150 

row(s) 1 - 7 of 7 


As you can see there a two more rows and the existing one have the bonus updated. 


- 238/350 - 























Vincent ISOZ 


Structured Query Language/SQL 


7.1.7 SQL Text functions 

7.1.7.1 SQL UCASE/LCASEfunction 

The UCASE()/LCASE() functions converts the value of a field to uppercase/lowercase. 

SQL UCASE()/LCASE() Syntax: 

SELECT UCASE(column_name) FROM table_name; 

Syntax for SQL Server and ORACLE using UPPER()/LOWER(): 

SELECT UPPER(column_name) FROM table_name; 

Example with Oracle: 

F Autocommit Rows io - [ & # ( Save )( Run ) 

SELECT UPPER (Cust_L as t_Name) AS CustomerName, CUST_FIRST_NAHE AS FirstName,| Cust_City AS City 
FROM Demo_Custenners; 


Results 


CUSTOMERNAME 

FIRSTNAME 

CITY 

DULLES 

John 

Sterling 

HARTSFIELD 

William 

Atlanta 

LOGAN 

Edward 

East Boston 

OHARE 

Edward "Butch" 

Chicago 

LAGUARDIA 

Fiorello 

Flushing 

LAMBERT 

Albert 

St. Louis 

BRADLEY 

Eugene 

Windsor Locks 

ISOZ 

Vincent 

Lausanne 
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7.1.7.2 SQL INITCAP function 

In Oracle/PLSQL, the INITCAP( ) function sets the first character in each word to uppercase and 
the rest to lowercase. 

P Auto commit Rows 10 - $ ( Save ) Run 

SELECT INITCAP(Cust Last_Name) AS CustomecName, CUST_FIRST_NAHE AS FirstName, Cust_City AS City 
FROM Demo_Cust.omei:s 7 ] 


Results 


CUSTOMERNAME 

FIRSTNAME 

CITY 

Dulles 

John 

Sterling 

Hartsfield 

William 

Atlanta 

Logan 

Edward 

East Boston 

Ohare 

Edward "Butch" 

Chicago 

Laguardia 

Fiorello 

Flushing 

Lambert 

Albert 

St. Louis 

Bradley 

Eugene 

Windsor Locks 

Isoz 

Vincent 

Lausanne 
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7.1.7.3 SQL Concatenate function 

It is sometimes necessary to combine together (concatenate) the results of several different fields. 
Each database has its own method of concatenation (...): 

• MySQL: CONCAT( ) 

• Oracle: CONCAT( ) or 11 

• SQL Server: + 

In Oracle CONCAT takes only two arguments. Then if you need three you have at least two 
choices: 


P Autocommit Rows I io ( Save ; ( Run ) 

SELECT CONCAT(CONCAT(Cust_Last_Name, 1 1 ), Cust_Fii:st_Name) 

AS Customer_Full_Name FROM Demo_Cust.om|ers; 


Results 


CUSTOMER FULL NAME 


Bradley Eugene 
Dulles John 
Hartsfield William 
ISOZ Vincent 
LaGuardia Fiorello 
Lambert Albert 
Logan Edward 
OHare Edward "Butch" 


Or: 
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F Autocommit Rows |io jJ & $ ( Save )( Run ) 

SELECT Cust_Last_Name| II 1 1 II Cust_FiESt_Name 
AS CustomeE_Full_Name FROM DemoCustomers; 


Results 


CUSTOMER FULL NAME 


Bradley Eugene 
Dulles John 
Hartsfield William 
ISOZ Vincent 
LaGuardia Fiorello 
Lambert Albert 
Logan Edward 
OHare Edward "Butch" 
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7.1.7.4 SQL SUBSTRING (MID) function 


The MID() function is used to extract characters from a text field. 


SQL MID() Syntax in MySQL and MS Access: 

SELECT MID(column_name,start[,length]) FROM table_name; 

Oracle doesn't have some of the handy short-hand functions that Microsoft has embedded into it's 
VB programming languages and into SQL Server but, of course, provides a similar way to return 
the same result. 

The key, is Oracle's SUBSTR( ) function! 

In Microsoft's SQL Server, and in Visual Basic, you have the following: 

MID(YourStringHere, StartFrom, NumCharsToGrab) 

MID("birthday",l,5) = "birth" 

MID("birthday",5,2) = "hd" 

LEFT(YourString Here, NumCharsToGrab) 

LEFT("birthday",5) = "birth" 

LEFT("birthday",l) = "b" 

RIGHT(YourString Here, NumCharsToGrab) 

RIGHT(" birthday",3) = "day" 

RIGHT("birthday",l) = "y" 

Oracle's SUBSTR function works much the same as the MID function: 

SUBSTR(YourStringHere,StartFrom, NumCharsToGrab) 

SUBSTR("birthday",l,2) = "bi" 

SUBSTR("birthday",-2,2) = "ay" the -2 indicates started from the end of the word 
Here is an example with Oracle: 


F Autocommit Rows |io jd & # ( Save ) Cjlun ) 


SE LE CT UP PER(CUST_LASTJIAHE), Cus t_Fir s t.Jlame, 

|SUBSTR(PH0WEJIUMBER1,1,4) || 'XXX 1 || SUESTR(PHONE JIUUBER1, 8 ,5) AS CodedPhone 
FROM Demo_Customei:s; 


Results E 


UPPERj(CUST_LflST_NAME) 

CUST_FIRST_NAME 

CODEDPHONE 

DULLES 

John 

703-XXX-21 43 

HARTSFIELD 

William 

404-XXX-3285 

LOGAN 

Edward 

61 7-XXX-3295 

OHARE 

Edward "Butch" 

773-XXX-7693 

LAGUARDIA 

Fiorello 

21 2-XXX-3923 

LAMBERT 

Albert 

31 4-XXX-4022 

BRADLEY 

Eugene 

360-XXX-1 835 

ISOZ 

Vincent 

XXX 
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or a little bit more elaborated: 

F Auto commit Rows jiq - & 4 ? ( Save )( Run ) 

SELECT Cust_Last_Name|, 

CASE NVL (Phone_Numtier 1, 1 null 1 ) 

WHEW 'null' THEN 'NA' 

ELSE SUBSTR(PH0NE_NUMBER1,1,4) || 'XXX' || SUBSTR(PH0NE_NUNBER1 ,8,5) 

END AS CodedPhone 

FROM 

Demo_Customers; 


Results 


CUST_LAST_NAME 

CODEDPHONE 

Dulles 

703-XXX-21 43 

Hartsfield 

404-XXX-32S5 

Logan 

61 7-XXX-3295 

OHare 

773-XXX-7693 

LaGuardia 

21 2-XXX-3923 

Lambert 

31 4-XXX-4022 

Bradley 

360-XXX-1 S35 

ISOZ 

NA 


- 244/350 - 

















Vincent ISOZ 


Structured Query Language/SQL 


7.1.7.5 SQL LEN function 

The LEN( ) function returns the length of the value in a text field. 

SQL LEN( ) Syntax for mySQL and MS Access: 

SELECT LEN(column_name) FROM table_name; 

SQL LENGTH() Syntax for Oracle: 

SELECT LENGTH(column_name) FROM table_name; 

Here is a typical example used a lot on the web: 

P Auto comm it Rows |io jJ & 4? ( Save )( Run ) 

SELECT Product_Name, 

CASE 

WHEN LENGTH(Product_Description)>=40 THEN SUBSTR(PE 0 duct._Descript.i 0 n, 1,40) | | 1 

ELSE Pr 0 duct._Descript.i 0 n 
END AS Text_Preview 
FROM Demo Product Info; 


Results 

Describe Saved SQL History 


PRODUCT_NAME 

TEXT_PREV1EW 

Business Shirt 

Wrinkle-free cotton business shirt 

Trousers 

Blacktrousers suitable for every busine... 

Jacket 

Fully lined jacket which is both profess... 

Blouse 

Silk blouse ideal for all business women... 

Skirt 

Wrinkle free skirt 

Ladies Shoes 

Low heel and cushioned interiorfor comf... 

Belt 

Leather belt 

Bag 

Unisex bag suitable for carrying laptops... 

Mens Shoes 

Leather upper and lower lace up shoes 
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7.1.7.6 SQL format text function (TO_CHAR) 

In Oracle/PLSQL, the TO_CHAR( ) function converts a number or date to a string. 
The syntax for the TO_CHAR( ) function is: 

TO_CHAR( value, [ format_mask ], [ nls_language ] ) 

Here is a typical first example: 

I 7 Autocommit Rows |io jJ & # ( Save ; ( Run ) 


SELECT 0 e de E_I d, 0 e de e_To tal, T0_CHAR(0 e deE_TimesTamp, 1 YYYY-HH-DD 1 ) 
FROM Demo_0EdeE3;| 


Results 


ORDERJD 

ORDERJOTAL 

T 0_CH AR(ORDER_TIMEST AMP J 'YYW-MM-DD I ) 

1 

1890 

201 3-09-25 

2 

2380 

201 3-09-22 

3 

1640 

201 3-09-1 6 

4 

1090 

201 3-09-08 

5 

950 

201 3-09-03 

6 

1515 

201 3-08-29 

7 

905 

201 3-08-1 9 

S 

1060 

201 3-08-1 7 

9 

730 

201 3-08-06 


and a second well know example (already seen before): 
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W Autocommit Rows |io jJ & # ( Save ) ( Run ) 


SELECT TO_CHAR(OEder_TimeStamp, 1 IW 1 ) AS ISOJJeekJJb, 

SUM(Unit_Price*Quantity) AS Sum, ROUND(AVG(Unit_Price*Quantity),2) AS Average, 
MEDIAN (Unit_Price*Quantity) AS Median, 

ROUND(STDDEV(Unit_Price* Quantity) , 2) AS S tandar d_D eviation, | 

ROUND (VARIANCE (Unit_Price*Quantity) ,2) AS Variance 

FROM Demo_Orders 

INMER JOIN Demo_Order_Items 

ON Demo_Orders.Order_Id=Demo_Order_Iterns.Order_Id 
GROUP BY T0_CHAR(Order_TimeStamp,'IW'); 


Results 


ISO_WEEK_NB 

SUM 

AVERAGE 

MEDIAN 

STANDARD_DEVlATION 

VARIANCE 

30 

070 

290 

300 

36.06 

1300 

32 

730 

243.33 

240 

5.77 

33.33 

33 

1060 

265 

245 

153.3 

23500 

34 

905 

129.29 

125 

20.35 

003.57 

35 

1515 

370.75 

367.5 

51.05 

2606.25 

36 

2040 

204 

190 

40.12 

2315.56 

33 

4020 

260 

240 

150.06 

22517.14 

39 

1090 

630 

640 

125.3 

1 5700 


and the same again with number formatting (that will cause in Microsoft Excel the numbers 
to be in text format!!!!) to obtain thousand separators using American representation: 
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I* Autocommit Rows |io T\ & # ( Save 


SELECT TO_CHAR(Order_TimeStamp, 1 IXJ 1 ) AS ISOJJeekJJI), 

T0_CHAR(SUM(Unit_Price*Quantity),'9,999.99') AS Sum, ROUTE) (AVG(Unit_F rice* Quantity) , 2) AS Average, 
MEDIAN(Unit_Price*Quantity) AS Median, 

ROUND(STDDEV(Unit_Price* Quantity) , 2) AS S tandar d_D eviation, 

T0_CHAR(R0UHD(VARIANCE(Unit_Price*Quantity),2),'999,999.99') AS Variance 

FROM Demo_Orders 

INKER JOIN Demo_Order_Iterns 

ON Demo_Orders.Order_Id=Demo_Order_Iterns.Order_Id 
GROUP BY TO_CHAR(Order_TimeStamp,'IN'); 


Results 

Describe 

Saved SQL 

History 




ISO_WEEK_NB 

SUM 

AVERAGE 

MEDIAN 

ST AND ARD_DEV1 ATION 

VARIANCE 

30 

370.00 

290 

300 

36.06 

1,300.00 

32 

730.00 

243.33 

240 

5.77 

33.33 

33 

1,060.00 

265 

245 

153.3 

23,500.00 

34 

905.00 

129.29 

125 

23.35 

803.57 

35 

1,515.00 

373.75 

367.5 

51.05 

2,606.25 

36 

2,040.00 

204 

190 

43.12 

2,315.56 

33 

4,020.00 

263 

240 

150.06 

22,517.14 

39 

1,390.00 

630 

640 

125.3 

1 5,700.00 
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7.1.7.7 SQL REPLACE function 

In Oracle/PLSQL, the REPLACE( ) function replaces a sequence of characters in a string with 
another set of characters. 

The syntax for the REPLACE( ) function is: 

REPLACE( stringl, string_to_replace, [ replacement_string ] ) 

If we take the previous example but in the main to obtain thousand seperator using European 
representation, we get: 


F Autocommit Rows |io ( Save ') ( Run ) 


SELECT T0_CHAR (Order_TimeStamp, 'IW ) AS ISOJJeekJE), 

REPLACE(T0_CHAR(SUM(Unit_Price*Quantity), 1 9,999.99 1 ) , 1 , 1 , 1 1 1 1 ) AS Sum, ROUTE) (AVG(Unit_Price*Quantity),2) AS Average, 
MEDIAN(Unit_Price*Quantity) AS Median, 

ROUTE) (STDDEV(Unit_P rice* Quantity),2) AS S tandar d_D eviation, 

REPLACE(T0_CHAR(ROUTE) (VARIANCE(Unit_Price*Quantity),2), 1 999,999.99 1 ), 1 , 1 , 1 1 1 1 ) AS Variance 

FROM DemoJDrders 

ITITIER JOIH Demo_Order_I terns 

ON D emo_0 r de r s. 0 r de r_I d=D emo_0 r de r_I terns. 0 r de r_I d 
GROUP BY T0_CHAR(Order_TimeStamp,'IN'); 


Results 1 

Describe 

Saved SQL 

History 




ISOWEEKNB 

SUM 

AVERAGE 

MEDIAN 

ST ANDARD_DEVIATION 

VARIANCE 

30 

870.00 

290 

300 

36.06 

1 '300.00 

32 

730.00 

243.33 

240 

5.77 

33.33 

33 

roeo.oo 

265 

245 

153.3 

23 '500.00 

34 

905.00 

129.29 

125 

28.35 

803.57 

35 

1 '51 5.00 

378.75 

367.5 

51.05 

2'606.25 

36 

2'040.00 

204 

190 

48.12 

2'31 5.56 

38 

4'020.00 

268 

240 

150.06 

22'51 7.1 4 

39 

1 '890.00 

630 

640 

125.3 

15700.00 
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7.1.7.8 SQL TRIM function 

The TRIM( ) function in mainly used for Internet because users type sometimes a lot of useless 
blank spaces anywhere in the input. Then an easy way to clean all duplicates spaces is to use 
TRIM( ). 

A generic example must be enough to understand how it works: 

^ Autocommit Rows |io & & ( Save )( Run ) 

|SELECT TRIM[' There are to many space in this sentence 1 ) FROM DUAL; 


Results 


TRJM( , THEREARETOMA^IYSPACEINTHISSENTENCE , ^ 


There are to many space in this sentence 
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7.1.7.9 SQL LPAD function 

In Oracle/PLSQL, the LPAD( ) function pads the left-side of a string with a specific set of 
characters 

Remember the chapter about CONNECT BY of page 71 with the following orghchart ;-) 


P Autocommit Rows |2Q ( Save ) ( Run ) 


SELECT LPAD(E.EName,LENGTH(E.EName)+(LEVEL-l)*3,'+') "Horizontal Orgchart" 
FROM Emp E 

WHERE E.EName O 'BLAKE' 

START WITH E.Mgr IS HULL 
COHMECT BY E.Mgr = PRIOR E.EmpNo|; 


Results 


Horizontal Orgchart 


KING 

+++JONES 

++++++SCOTT 

+++++++++ AD AM S 

++++++FORD 

+++++++++SMITH 

++++++ALLEN 

++++++WARD 

++++++MARTIN 

++++++TURNER 

++++++JAMES 

+++CLARK 

++++++MILLER 
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7.1.8 SQL Dates functions 

7.1.8.1 SQL Now function 

The SYSDATE( ) function (also NOW() on some RDMS) is used a lot as default value when we 
create columns. But it's also used a lot to calculate the number of days, month, years... between a 
date in a table and... now (typically in project management applications). 

Here is a typical example: 

F Autocommit Rows | io 4? ( Save ;( Run ) 


SELECT Order_Id, Order_Total, 

TROTC (SYSDATE) - T0_DATE(O r de r_Time sTamp f 'mm/dd/YYyy 1 ) AS Day3_Since_0rder 
FROM Demo_0rders; 


Results 

Explain Describe 

Saved SQL History 


ORDER, 

JD ORDER_TOTAL 

DAY5_SINCE_0RDER 

1 

1890 

11 

2 

2380 

14 

3 

1640 

20 

4 

1090 

28 

5 

950 

33 

6 

1515 

38 

7 

905 

48 

0 

1060 

50 

9 

730 

61 
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7.1.8.1.1 Now function based on timezone 

Or another typical example used a lot on the web: 

P Autocommit Rows |io T} & & ( Save )■! Run ) 

SELECT SYSTIMESTAMP AT TIME ZOHE 'GMT' FROM DUAL; 


Results 


SYSTIMESTAMPATTIMEZONE , GMT , 


08-OCT-1 3 01.47.1 2.740000 PM GMT 

It may be interesting to see how to insert such a timestamp in a database! For this purpose, let us 
first create a table: 


@Autc commit Rows 


10 zl & $ ( Save ) ( Run ) 


CREATE TABLE Persons 

{ 

PersonID int, 
lastName varchar{255h 
FirstName varchar{255>, 

Address varchar{255), 

City varchar{255), 

BirthDate timestamp with time zone 

); 


Results 


And insert a new row: 


MAutocommit Rows | 10 j j 4/ $ ( Save ) { Run j 


INSERT INTO Persons {PersonlD, Lastname, Firstnamej Address, City, Birthdate) 
VALUES {1, 1 Isoz 1 ,'Vincent 1 ,'My street address 1 , 1 Buriram 1 ,sysdate); 




Results 

•lain Describe Saved: SQL History 


1 row{s) inserted. 
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And indeed it works! 

Table Data id exes Model 

Query Count Rows Insert Row 


EDIT PER SDN ID 

LASTNAME 

FIRSTNAME 

ADDRESS 

CITY 

BIRTH DATE 

\& i 

Isoz 

Vincent 

My street address 

Burirarm 

16-DEC-1B 09.54.25.000000 PM +01:00 

row[s) 1 -1 of 1 
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7.1.8.2 SQL Days between two dates 

Here once again we will see a generic example of the function TO_DATE( ) : 
P Autocommit Rows |30 ^ I & ( Save j( Run ) 


SELECT ROUHD(SYSDATE - T0_DATE( 1 2009-10-01 1 , 1 YYYY-MM-DD '),2) AS Nb_Day 
FROM DUAL|; 


Results 


NB DAY 


1468.56 
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7.1.8.3 SQL Hours between two dates 

Here once again we will see a generic example: 


F Autocommit Rows |30 T] & 4? ( Save ;( Run ) 


SELECT ROUHD(SYSDATE - T0_DATE( 1 2009-10-01 1 , 1 YYYY-MM-DD 1 ),2)*24 AS Nb_HouES 
|FR0M DUAL; 


Results 


MB HOURS 


35245.44 


and so on to get minutes, seconds, etc. 
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7.1.8.4 SQL Months between two dates 

Here once again we will see a generic example of the function MONTHS_BETWEEN( ) : 

I 7 Autocommit Rows 1 30 T I & & ( Save ) ( Run ) 

SELECT ROUHD(MOHTHS_BETWEEN(SYSDATE,T0_DATE[ 1 2009-10-01 1 , 1 YYYY-MM-DD')),2)| FROM DUAL; 


Results 


ROUND(MONTHS_BETWEEN(SYSDATEJO_DATE( , 2009-10-01 , ,'YYYY-MM-DD , )),2) 


48.24 
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7.1.8.5 SQL Years between two dates 

Here once again we will see a generic example: 


F Autocommit Rows |3Q T] & # ( Save )( Ru 




SELECT ROUHD(MOHTHS_BETKIEEN(SYSDATE,TO_DATE('2009-10-01','YYYY-MM-DD')),2)/12| FROM DUAL; 


Results 


ROUND(MONTHS_BETWEEN(SY5DATEJO_DATE( , 2009-10-01 , J 'YYYY-MM-DB B )) J 2)/12 


4.02 
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7.1.8.6 SQL add a day/hour/minute/second to a date value 

A generic example must be enough: 


F Autocommit Rows |io jJ & # ( Save 


SELECT 

T0_CHAR[ADD_HONTHS(T0_DATE ('1998/05/31', 
T0_CHAR(T0_DATE( 1 1998/05/31:12:00:00AM 1 * 
T0_CHAR(T0_DATE( 1 1998/05/31:12:00:00AM 1 , 
T0_CHAR(T0_DATE( 1 1998/05/31:12:00:00AM 1 , 
T0_CHAR(T0_DATE( 1 1998/05/31:12:00:00AH 1 , 
FROM DUAL; 


1 YYYY/ium/fld 1 ) , 2) , 1 YYYY-HH-DD HH24:Hi:SS 1 ) AS Add_Tuo_Honths, 
'YYYY/Bua/dd:hh:mi:s3am')+4,'YYYY-HH-DD HH24:Hi:SS') AS Add_FouE_Days, 

1 yyyy/mm/dd:hh:mi:ssam')+3/24,'YYYY-HH-DD HH24:Hi:SS') AS Add_ThEee_HouES, 
'yyyy/im/dd:hh:mi:ssam')+5/1440,'YYYY-HH-DD HH24:Hi:SS') AS Add_Five_Hinutes, 
'yyyy/mm/dd:hh:mi:ssam')+10/864OO,'YYYY-HH-DD HH24:Hi:SS') AS Add_Ten_Seconds 


Results I 


ADD_TWO_MONTHS 

ADD_F0UR_DAY5 

ADD_THREE_HOURS 

ADD_FIVE_MINUTES 

ADD_TEN_SECONDS 

1 998 - 07-31 00 : 00:00 

1998 - 06-04 00 : 00:00 

1998 - 05-31 03 : 00:00 

1 998 - 05-31 00 : 05:00 

1 998 - 05-31 00 : 00:1 0 


Notice that to add months, there is a specific function ADD_MONTHS( ) . 
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7.1.9 SQL Analytics Functions 

The analytics functions of Oracle also include new statistical function of undergraduate, 
graduate and postgraduate level. In this chapter we will only see the functions that are not 
purely statistics. If the reader wants to see the related (undergraduate) statistical functions he 
has to go back to the chapter Statistics on page 189. 

7.1.9.1 SQL WIDTH BUCKET 

If you run the following query using the WIDTH_BUCKET( ) function: 

F Autocommit Rows 1 20 T} & & ( Save ;( Run ) 

select 

EName, 

sal, 

width_bucket(sal, 0, 5000, 5) salary_group 
from 
emp 

order by 

salary_group; 


we then have the following intervals (groups): 


< ]-,0[, [0,1 '000[, [1 '000,2'000[, [2'000,3'000[, [3 ’000,4'000[, [4'000,5'000[, [6'000, +[ > 

^ =0 =1 =2 =3 =5 =6 =7 

this give us for each employee the number of the group he belongs to: 
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Results 


ENAME 

SAL 

SALARY_GROUP 

SMITH 

soo 

1 

ALLEN 

1 927.69 

2 

JAMES 

1144.56 

2 

ADAMS 

1100 

2 

TURNER 

1 807.21 

2 

MARTIN 

1 506.01 

2 

WARD 

1 506.01 

2 

MILLER 

1300 

2 

JONES 

2975 

3 

CLARK 

2450 

3 

FORD 

3000 

4 

SCOTT 

3000 

4 

BLAKE 

3433.69 

4 

KING 

5000 

6 
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7.1.9.2 SQL Row Number 

The function ROW_NUMBER( ) gives a running serial number to a partition of records. It is very 
useful in reporting, especially in places where different partitions have their own serial numbers. 

Here is an easy example: 

P Autocommit Rows |3Q jJ & & ( Save 


SELECT EiiipNo, DeptNo, HireDate, R0¥_NUHBER( ) OVER (PARTITION BY 
DeptN|o ORDER BY hi re date NULLS LAST) SRLNO 
FROM Emp 

WHERE DeptNo IN (10, 20) 

ORDER BY DeptNo, SRLNO; 


Results 


EMPNO 

DEPTNO 

HIREDATE 

SRLNO 

7702 

10 

06/09/1 981 

1 

7839 

10 

11/1 7/1981 

2 

7934 

10 

01/23/1 982 

3 

7369 

20 

12/1 7/1980 

1 

7566 

20 

04/02/1 981 

2 

7902 

20 

1 2/03/1 981 

3 

7788 

20 

1 2/09/1 982 

4 

7876 

20 

01/1 2/1983 

5 
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7.1.9.3 SQL OVER Partition 

To understand clearly the OVER statement first consider the following simple query that returns 
departments and their employees count: 

W Auto comm it Rows | 30 ; & ^ ... Save j [ v Run j 


SELECT EmpNo, DeptNo, COUNTf*) AS DEPT_COUNT 
FROM emp 

WHERE deptNo IH (20, 30) 

GROUP BY DeptNo, EmpNo; 


Results 


EMPNO 

DEPTNO 

DEPT_COUNT 

7654 

30 

1 

7900 

30 

1 

7690 

30 

1 

7566 

20 

1 

7844 

30 

1 

7902 

20 

1 

7788 

20 

1 

7369 

20 

1 

7521 

30 

1 

7876 

20 

1 


and now run the following query doing also the same but without using the GROUP BY function: 
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W Autocommit Rows |3Q jJ & 4 ? ( Save ) ( Run ) 


SELECT EmpNo, DeptNo, C0TJNT(*) OVER (PARTITION BY DeptNo) AS Dept_Count 
FROM Emp 

WHERE DeptNjo IN (20, 30); 


Results 


EMPNO 

DEPTNO 

DEPT_COUNT 

7076 

20 

5 

7369 

20 

5 

7902 

20 

5 

7788 

20 

5 

7566 

20 

5 

7844 

30 

6 

7654 

30 

6 

7521 

30 

6 

7900 

30 

6 


the difference should be easy to understand! 

In absence of any PARTITION or <window_clause> inside the OVER( ) portion, the function acts 
on entire record set returned by the where clause. 
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W Autocommit Rows |30 T} & $ ( Save )( Run ) 


SELECT EmpNo, DeptNo, C0UNT(*) OVER ( ) AS Count 
FROM Emp 

WHERE DeptNo IN (10, 20) 

ORDER BY EmpNo, DeptNo; 


Results 


EMPNO 

DEPTNO 

COUNT 

7369 

20 

8 

7566 

20 

8 

7702 

10 

8 

7788 

20 

8 

7839 

10 

8 

7876 

20 

8 

7902 

20 

8 

7934 

10 

8 


where the value "8" comes from: 
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W Autocommit Rows |30 jd 0 $ ( Save ) ( Run ) 


SELECT EmpNo, DeptNo FROM Emp 
WHERE DeptNo IN (10, 20) 

ORDER BY EmpNo, DeptNo; 


Results 


EMPNO DEPTNO 

7369 

20 

7566 

20 

7702 

10 

7788 

20 

7839 

10 

7876 

20 

7902 

20 

7934 

10 

8 rows 

returned in 0.0 


Download 
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7.1.9.4 SQL RANK and DENSE RANK 


RANK( ) and DENSE_RANK( ) both provide rank to the records based on some column value or 
expression. In case of a tie of 2 records at position N, RANK( ) declares 2 positions N and skips 
position N + l and gives position N+2 to the next record. While DENSE_RANK( ) declares 2 positions 
N but does not skip position N + l. 

This is especially useful for Mann-Withney and Wilcoxon statistical rank tests! 

(see graduate training) 

Here is an easy example to understand: 

I* Auto comm it Rows {m - & 4? j Save ){ Run ) 


SELECT EmpNo, DeptNo, Sal, 

ROU_NUHBER( ) OVER (PARTITION BY DeptNo ORDER BY Sal DESC NULLS LAST) AS SrlNo, 
RANK() OVER (PARTITION BY DeptNo ORDER BY Sal DESC NULLS LAST) AS Rank, 
DENSE_RANK() OVER (PARTITION BY DeptNo ORDER BY Sal DESC NULLS LAST) DENSE_RANK 
FROM Emp 

WHERE DeptNo IN (10, 20) 

ORDER BY DeptNo, Rank;| 


Results 

_ 


EMPNO 

DEPTNO 

SAL 

SRLNO 

RANK 

DENSE_RANK 

7039 

10 

5000 

1 

1 

1 

7702 

10 

2450 

2 

2 

2 

7934 

10 

1300 

3 

3 

3 

7700 

20 

3000 

1 

1 

1 

7902 

20 

3000 

2 

1 

1 

7566 

20 

2975 

3 

3 

2 

7076 

20 

1100 

4 

4 

3 

7369 

20 

000 

5 

5 

4 
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7.1.9.5 SQL LEAD and LAG 

LEAD() has the ability to compute an expression on the next rows (rows which are going to come 
after the current row) and return the value to the current row. The syntax of LAG is similar except 
that the offset for LAG( ) goes into the previous rows. 

LEAD (<sql_expr>, <offset>, <default>) OVER (<analytic_clause>) 

where: 


• <sql_expr> is the expression to compute from the leading row. 

• <offset> is the index of the leading row relative to the current row (positive integer with 
default 1) 

• <default> is the value to return if the <offset> points to a row outside the partition range. 
Here is an easy example to understand the idea: 

Autocommit Rows jjo ^ i Save Run 


SELECT DeptNo, EmpNo, Sal, 

LEAD(Sal, 1, 0) OVER (PARTITION BY DeptNo ORDER BY Sal DESC NULLS LAST) NEXT_L0UER_SAL, 
LAG(Sal, 1, 0) OVER (PARTITION BY DeptNo ORDER BY Sal DESC NULLS LAST) PREV_HIGHER_SAL 
FROH Emp 

WHERE DeptNo IN (10, 20) 

ORDER BY DeptNo, Sal DESC; 


Results 


DEPTNO 

EMPNO 

SAL 

NEXT_LOWER_SAL 

PREV_HIGHER_SAl 

10 

7039 

5000 

2450 

0 

10 

7782 

2450 

1300 

5000 

10 

7934 

1300 

0 

2450 

20 

7788 

3000 

3000 

0 

20 

7902 

3000 

2975 

3000 

20 

7566 

2975 

1100 

3000 

20 

7876 

1100 

800 

2975 

20 

7369 

800 

0 

1100 
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7.1.9.6 SQL First Value 

The function FIRST_VALUE( ) returns the first value in an ordered set of values. 

The following example selects, for each employee in all departments, the name of the employee 
with the lowest salary: 


P Autocommit Rows |30 & 4? ( Save ) ( Run ) 


SELECT DeptUo, EName, Sal, FIRST_VALUE(EName) 

OVER (PARTITION BY DeptNo ORDER BY sal ASC|) AS LowestSal 
FROM Emp 

ORDER BY DeptNo; 


Results 


DEPTNO 

ENAME 

SAL 

LOWESTSAL 

10 

MILLER 

1300 

MILLER 

10 

CLARK 

2450 

MILLER 

10 

KING 

5000 

MILLER 

20 

SMITH 

000 

SMITH 

20 

ADAMS 

1100 

SMITH 

20 

JONES 

2975 

SMITH 

20 

FORD 

3000 

SMITH 

20 

SCOTT 

3000 

SMITH 

30 

JAMES 

1144.56 

JAMES 

30 

MARTIN 

1 506.01 

JAMES 


or the opposite: 
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W Autocommit Rows |3Q jJ & 4 ? ( Save ) ( Run ) 


SELECT DeptNo, EName, Sal, FIRST_VALUE(EName) 

OVER [PARTITION BY DeptNo ORDER BY sal DESC) AS BiggestSal 
FROM Emp 

ORDER BY DeptNo; 


Results 


DEPTNO 

ENAME 

SAL 

BIGGESTSAL 

10 

KING 

5000 

KING 

10 

CLARK 

2450 

KING 

10 

MILLER 

1300 

KING 

20 

FORD 

3000 

FORD 

20 

SCOTT 

3000 

FORD 

20 

JONES 

2975 

FORD 

20 

ADAMS 

1100 

FORD 

20 

SMITH 

000 

FORD 

30 

BLAKE 

3433.69 

BLAKE 


7.1.9.6.1 First Value with Preceding 

The first value with preceding is really important to be able to calculate growth in percentage of a 
numerical indicator. To see an example, first create the following table: 


ORACLE Application Express welcomeisoz c Logout ) 


Home Application Builders 

SQL Workshops 

Team Developments 

Administration ▼ 


Home y SQL Workshop y SQL Scripts 

Script Editor 



Help 


( Cancel ) ( Download ) ( Delete ) ( Save ) ( Run 


Script Name |TimeTestTable 


( Find & Replace ) ( Undo ) ( Redo ) 


ALTER SESSION SET NLS_DATE_FORMAT= 1 YYYYmmdd' ; 

2 CREATE TABLE t (Time date, mb integer) ; 

3 INSERT INTO t VALUES ( 1 20071117 ' ,103442 ); 

4 INSERT INTO t VALUES( 1 20071110 1 ,97592); 

5 INSERT INTO t VALUES ( 1 20071103 1 ,93446) ; 

6 INSERT INTO t VALUES( 1 2007102 6 1 ,87648); 

7 INSERT INTO t VALUES( 1 20071020',84191); 

8 INSERT INTO t VALUES ( 1 20071013 1 ,76495) ; 

9 INSERT INTO t VALUES ( 1 20071006 1 ,72294) ; 

10 COMMIT;) 

11 
12 


We will then get: 
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T 


Data 


Query 


Count Rows 


Insert Row 


EDIT 

TIME 

MB 

ar 

1 1/1 7/2007 

103442 

ET 

1 1/1 0/2007 

97592 

x 

1 1/03/2007 

93446 

s? 

1 0/26/2007 

07643 

% 

1 0/20/2007 

04191 

% 

1 0/1 3/2007 

76495 

& 

1 0/06/2007 

72294 

row(s) 1 - 7 of 7 


Now we can run the following non-trivial query the get growth in percentage: 

F Auto commit Rows |io jJ # # C Save ) ( Run ) 


SELECT TIME, MAX(Mb) AS Mbytes, 

^0UND( (MAX (Mb) - FIRST_VALUE (MAX (Mb) ) 

OVER (ORDER BY Time ROUS 1 PRECEDING) ) *100/FIRST_VALUE (MAX (Mb) ) 
OVER (ORDER BY Time ROUS 1 PRECEDING) ,1) rr V r FROM t 
GROUP BY Time 
ORDER BY Time ASC; 


Results 


TIME 

MBYTES 

% 

1 0/06/2007 

72294 

0 

1 0/1 3/2007 

76495 

5.0 

1 0/20/2007 

04191 

10.1 

1 0/26/2007 

07640 

4.1 

1 1/03/2007 

93446 

6.6 

11/1 0/2007 

97592 

4.4 

11/1 7/2007 

103442 

6 
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7.1.9.6.2 First Value with Preceding and Logarithm 


ORACLE Application Express 



Welcome ISOZ (Logout) 

| Home Application Builder^ SQL Workshops 

Team Developments 

Administration ▼ 


Home y SQL Workshop )> SQL Scripts ) Script Editor 



Help 



( Find & Replace )( Undo j( Redo ) 


1 ALTER SESSION SET NLS_DATE_FORMAT= 'YYYYmmdd 1 ; 

2 CREATE TABLE Bloomberg (time date,value integer) ; 

3 INSERT INTO Bloomberg VALUES('20071117 1 ,103442); 

4 INSERT INTO Bloomberg VALUES ( 1 20071110 97592 ); 

5 INSERT INTO Bloomberg VALUES ( '20071103' , 93446) ; 

6 INSERT INTO Bloomberg VALUES ( 1 20071026 87648) ; 

7 INSERT INTO Bloomberg VALUES( 1 2007102084191); 

8 INSERT INTO Bloomberg VALUES ( 1 20071013 76495) ; 

9 INSERT INTO Bloomberg VALUES ( 1 20071006 72294) ; 

10 COMMIT; 

11 
12 


and if we run the following non-trivial query using LN(): 


P Autocommit Rows |ao & # ( Save ) ( Run j 


SELECT TIME, HAX (Value) AS Value, 

(ROUTED ( (MAX (Value)-FIRST_VALUE (MAX (Value) ) 

OVER (ORDER BY Time ROUS 1 PRECEDING) ) *100/FIRST_VALUE (MAX (Value) ) 
OVER(ORDER BY Time ROUS 1 PRECEDING),2)) AS Percentage, 

CASE 

UHEN (ROUND ( (HAX (Value) - FIRST_VALUE (HAX (Value) ) 

OVER (ORDER BY Time ROUS 1 PRECEDING) ) *100/FIRST_VALUE (HAX (Value) ) 
OVER (ORDER BY Time ROUS 1 PRECEDING) ,2) ) = 0 then 0 
ELSE ROUND (LN ( (HAX (Value) -FIRST_VALUE (HAX (Value) ) 

OVER (ORDER BY Time ROUS 1 PRECEDING) ) /FIRST_VALUE (HAX (Value) ) 

OVER (ORDER BY Time ROUS 1 PRECEDING) ) ,2) 

END CASE 
FROH Bloomberg 
GROUP BY Time 
ORDER BY Time ASC;| 


we get: 


TIME 

VALUE 

PERCENTAGE 

CASE 

1 0/06/2007 

72294 

0 

0 

1 0/1 3/2007 

76495 

5.81 

-2.85 

1 0/20/2007 

04191 

10.06 

-2.3 

1 0/26/2007 

87648 

4.11 

-3.19 

1 1/03/2007 

93446 

6.62 

-2.72 

11/1 0/2007 

97592 

4.44 

-3.12 

11/1 7/2007 

103442 

5.99 

-2.81 


with the famous time consistent yield used a lot in finance (we just have to change the sign but 
this is a detail)! 
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7.1.10 SQL Sytems functions (metadatas queries) 

7.1.10.1 Tables size report 

To obtain the list and size of all tables in MB and greater than 1 MB: 

P Autocommit Rows 30 - & # ( Save ']( Run j 

SELECT OWHER, TABLEJIAHE, ROUND[(NUH_R0US*AVG_ROtt_LEN)/(1024*1024)) HE 

FROM ALL_TABLES 

WHERE OTiJHER HOT LIKE 1 SYS% 1 

AMD UUH_R0US> 0 AHD ROUND((HUH_ROUS*AVG_ROU_LEH)/(1024*1024))>1 
ORDER BY HE DESC; 


Results 


OWNER 

TABLE_NAME 

MB 

MDSYS 

SDO_CS_SRS 

5 


7.1.10.2 List of columns 

To obtain the list and size of all columns in a table: 


P Autocommit Rows ho ^ I & 4? ( Save Run } 


SELECT COLUHN_NAHE, DATA_TYPE , C0LUHN_ID 
FROH AL L_TAB_C 0 LUHNS 
WHERE 0WHER= 'ISOZ' 

AHD TABLE_NAHE = 1 EHP 1 ;| 


Results Explain 


COLUMN_NAME 

DATA_TYPE 

COLUMN JD 

EMPNO 

NUMBER 

1 

ENAME 

VARCHAR2 

2 

JOB 

VARCHAR2 

3 

MGR 

NUMBER 

4 

HIREDATE 

DATE 

5 

SAL 

NUMBER 

6 

COMM 

NUMBER 

7 

DEPTNO 

NUMBER 

0 
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7.1.10.3 Number of rows in all tables 

We already saw this query earlier above: 

F Autocommit Rows |io jJ & & ( Save 

select STJH (NUH_R0U) FROM USER_TABLES; 


Results 


SUM(NUM_ROWS) 


156 
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7.1.10.4 Generate SQL for scripting 

If you wish to quickly generate queries to analyze your tables by copying/pasting the code in a 
script you can use the following: 

F Auto commit Rows 10 , & # ( Save ) ( Run ) 

select 'select countf*) from 1 I I talile_name I I 1 ; 1 cnts from user_taliles; 


Results 


CNTS 


select countn from DEPT; 
select countn from EMP; 
select countn from DEMOJJSERS; 
select countO from DEMOJDUSTOMERS; 
select countn from DEMO_ORDERS; 
select countO from DEMO PRODUCT INFO; 
select countD from DEMO ORDER ITEMS; 
select countn from DEMO_STATES; 
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8 SQL for RDL (Rights Manipulation 
Language) 
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8.1 Create/Delete User 

To manage users with Oracle or Oracle Express, we use SQL Plus: 



This will open: 


SQL* Plus □ X 

File Edit View Search Terminal HeLp 

SQL*Plus: Release 11,2.0.2.0 Production on Mon Dec 10 22:45:54 2018 

Copyright (c) 1982, 2011, Oracle. All rights reserved. 

Use "connect username/password^XE" to connect to the database. 

SQL> | 
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Now we put to create a user: 


SQL*Plus _ □ x 

File Edit View Search Terminal. Help 


SQL*Plus: Release 11.2,0.2.0 Production on Mon Dec 10 23*08:24 2018 

Copyright (c) 1982, 2011, Oracle. All rights reserved. 

Use "connect username/password(aXE" to connect to the database. 

SQL> connect sys/password@XE as sysdba 
Connected. 

SQL> CREATE USER smith IDENTIFIED BY 1234; 

User created. 


SQL> SELECT username FROM dbausers; 
USERNAME 


SYS 

SMITH 

ANONYMOUS 

ISOZ 

SYSTEM 

APEXPUBLICUSER 

APEX04OO00 

XS$NULL 

OUTLN 

XDB 

CTXSYS 


USERNAME 


MDSYS 

FLOWS JFIILES 
HR 


14 rows selected. 


SQL> 


Pour supprimer un utiliser on utilisera DROP USER: 
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SQL*Plus -ax 

File Edit View Search Terminal Help 

SQL*Plus: Release 11.2.0.2.0 Production on Mon Dec 10 23:46:23 2018 

Copyright (c) 1982, 2011, Oracle. All rights reserved. 

Use "connect usernarne/password@XE" to connect to the database. 

SQL> connect sys/password@XE as sysdba 
Connected. 

SQL> DROP USER smith 
2 ; 

User dropped. 

SQL> | 
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8.2 Putatableinread/write 

You can place a table in read-only mode with the ALTER TABLE...READ ONLY statement, and return 
it to read/write mode with the ALTER TABLE...READ WRITE statement. An example of a table for 
which read-only mode makes sense is a configuration table. If your application contains 
configuration tables that are not modified after installation and that must not be modified by users, 
your application installation scripts can place these tables in read-only mode. 

The following example places the DemoJJsers table in read-only mode: 


ALTER TABLE Demo Users READ ONLY; 


The following example returns the table to read/write mode: 


ALTER TABLE Demo Users READ WRITE; 
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8.3 Grant access to tables for external users 

Suppose we have a database created with the following settings: 


ORACLE Oracle Database XE 11.2 


Home 

Storage 

Sessions 

Parameters 

Application Express 



Home Oracle Application Express 



and also create the following user: 


ORACLE Oracle Database XE 11.2 


Home 

Storage 

Sessions 

Parameters 

Application Express 



Home Oracle Application Express 



Once the user created logged into ISOZ workspace: 
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ORACLE Oracle Database XE 11.2 


Welcome: SYSTEM Logout 


Home 

Storage 

Sessions 

Parameters 

Application Express 



Home 


Oracle Application Express 


Create Application Express Workspace 


Database user £ CreateNew 
' Use Existing 


[ Cancel 


Create Workspace 


Getting Started 





Already have an account? Login Here 




To get started with Oracle Application Express, create a 
workspace. You will need to specify: 


* Database Username 
* Application Express Username 
* Password 
* Confirm Password 


0 


■ Database Username - Name of the database user to be 
created 

■ Application Express Username - Your login name for 
the Application Express Workspace 

■ Password - Password of both your database user and 
Application Express user 

Once created, you will be able to login to vour Application 
Express workspace using these credentials 


and type in the log fields: 


ORACLE' Application Express 




Enter Application Express workspace and credentials. 


Workspace 

isoz 

Username 


|isoz 

Password 





Click here to learn howto get started 


Oracle Application Express is a rapid Web application development tool that lets you share data and create custom applications. 
Using only a Web browser and limited programming experience, you can develop and deploy powerful applications that are both fast 
and secure. 


Language: English, Portugues (Brasil), □□□□□□, □□□ 


and run the following query: 


- 282/350 - 





















































Vincent ISOZ 


Structured Query Language/SQL 


ORACL€‘ Application Express 


Home 

Application Builder’*' 

SQL Workshop ▼ 

Team Development’*' 

Home SQL Workshop SQL Commands 


W Autocommit Rows 1 20 ^ | & $ ( Save 

select * from all users ORDER BY Username; 


Results 


USERNAME 


USERJD 

CREATED 

ANONYMOUS 


35 

03/27/201 1 

APEX_040000 


47 

08/27/201 1 

APEX_PUBLIC_USER 

45 

08/27/201 1 

CODD 


50 

09/26/201 1 


For the moment, if CODD tries to query our Demo_Customers table from ISOZ database he will 
get: 


F Autocommit Rows |io jJ & # ( Save ;( Run ) 

SELECT * FROM isoz.Demo Customers; 


Results 



ORA-01031: insufficient privileges 


If we want to grant selection (SELECT statement) to Codd on our table Demo_Customers\ 
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F Autocommit Rows |io jJ & // ( Save X Run ) 

GRAUT SELECT Olt D|emo_CustomeE3 TO Codd; 


Results 


Statement processed. 

And Codd will be able to query ISOZ tables using only SELECT statement: 

F Autocommit Rows |io jJ & 4 ? ( Save 

SELECT * FROM i s o z. Demo_Custome r s ; | 


Results 


CUSTOMERJD 

CUST_FIRST_NAME 

CUST_LAST_NAME 

CUST STREET ADDRESS 1 CUST STREe| 

1 

John 

Dulles 

45020 Aviation Drive 

2 

William 

Hartsfield 

6000 North Terminal 

Parkway 






Or if you want to grant all rights: 
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@ Autooonnnnit Rows | 10 3 & $ Save } {_ .Run j 

GRANT ALL ON demo_customers TO Codd;| 


Results 


Statement processed. 

0.00 seconds 

You can then try and update SQL statement in Codd session as for example: 

UPDATE isoz.Demo_Customers SET Cust_FIRST_NAME='Vincent' WHERE 
Cust_FIRST_NAME='Eugene'; 

And if we want to revoke this right: 


P Autocommit Rows ho C Save A R |jn J 

REVOKE SELECT ON Demo Customers EROM Codd; 


Results 


II y a bien une petite centaine d'acces qu'on peut donner a un utilisateur. Pour voir ces derniers 
concernant Oracle, le lecteur peut se referer: 

https://docs.oracle.com/cd/B19306 01/server. 102/bl4200/statements 9013.htm 


Un petit exemple est: 

GRANT CREATE SESSION, ALTER SESSION, CREATE DATABASE LINK, - 
CREATE MATERIALIZED VIEW, CREATE PROCEDURE, CREATE PUBLIC SYNONYM, - 
CREATE ROLE, CREATE SEQUENCE, CREATE SYNONYM, CREATE TABLE, - 
CREATE TRIGGER, CREATE TYPE, CREATE VIEW, UNLIMITED TABLESPACE - 
TO Codds; 
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8.4 Change current user password 

Very simple subject! A unique example will be enough: 

P Autocommit Rows |2Q jJ & 4 ? ( Save X Run ) 

GRANT CONNECT TO isoz IDENTIFIED BY neiapasswoEd|; 


Results 


Statement processed. 
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8.5 Resume of possible actions 

You can grant users various privileges to tables. These privileges can be any combination of select, 
insert, update, delete, references, alter, and index. Below is an explanation of what each privilege 
means. 


Privilege 

Description 

SELECT 

Ability to query the table with a select statement. 

INSERT 

Ability to add new rows to the table with the insert statement. 

UPDATE 

Ability to update rows in the table with the update statement. 

DELETE 

Ability to delete rows from the table with the delete statement. 

REFERENCES 

Ability to create a constraint that refers to the table. 

ALTER 

Ability to change the table definition with the alter table statement. 

INDEX 

Ability to create an index on the table with the create index statement. 

EXECUTE 

Ability to compile the function/procedure. 

Ability to execute the function/procedure directly 


As you can see in the example below, it is possible to create some nice procedures!: 


ORACLE Application Express 


Home 

Application Builder ^ 

SQL Workshop ▼ 

Team Development 

Home SQL Workshop SQL Commands 


P Autocommit Rows ho ^ I & $ C Save J ^ Run j 


BEGIN 

FOR t IN (SELECT * FROM user_tables) 

LOOP 

EXECUTE IHHEDIATE 'GRANT SELECT ON 1 I I t. taTle_name I I 1 TO codd 1 ; 
ENT LOOP; 

ENT; 


Results 


Statement processed. 
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9 PL-SQL 

We will study PL-SQL (Procedural Language/Structured Query Language) in the next 
course... but we can still see the basics! 


- 288/350 - 




Vincent ISOZ 


Structured Query Language/SQL 


9.1 Create and use procedure 

A procedure is a routine that an SQL user can develop to facilitate redundant operations. To see 
the idea a simple example could be enough. 

9.1.1 Procedure for data insertion (only IN variables) 

First, create the small simple table as below in Oracle: 

I* Autocommit Rows 1 30 & & ( Save ; ( Run ) 

CREATE TABLE Demo_Countries( 

Country_Abreviation CHAR(3), 

Country_Name CHAR (20) 

); 


Results 


Table created. 

Then create the following procedure that has for only base purpose to insert a unique row given 
two input values: 

P Autocommit Rows 13Q ( Save ) (' Run ) 

CREATE PROCEDURE AddCountry(Cabreviation IN CHAR, CName IN CHAR) AS 
BEGIN 

INSERT INTO Demo_Countries VALUES (Cabreviation, CName ); 

END AddCountry; 


Results 

Procedure created. 

When this PL-SQL code is run you will get in the Object Browser of Oracle in the category 
Procedures the following: 
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ORACLE Application Express 


Home 

Application Builder^ SQL Workshop ▼ 

Team Developments 

Administration ▼ 


\ 

Home 

SQLWorkshop Object Browser 



Schema isoz ^ | 




| Procedures 

-3 



p 

SIS 





ADDCOUNTRY 


1 


ADDCOUNTRY 

Code Dependencies Errors Grants 


{ Save & Compile ) ( Find & Replace ) / Undo ) Redo ) Download Source ) Q Drop ) 


|cueate or replace PROCEDURE AddCountry(Cabueviation IN CHAR, CName IN CHAR) AS 

2 

3 BEGIN 

4 

INSERT INTO Demo_Countu ies VALUES (Caioueviat ion, CName ) ; 

6 

END AddCountry; 

8 

9 

11 10 

If you click on Save & Compile you can then check if there is an error or not before using the 
procedure: 


ADDCOUNTRY 

Code 

(. Save & Compile J £ Find & Replace ) ( Undo ') £ Redo ) £ Download Source ) £ Drop ) 

PL/SQL code successfully compiled (10:32:56) 


create or replace PROCEDURE AddCountry (CaJoreviation IN CHAR, CName IN CHAR) AS 

2 

3 BEGIN 

4 

INSERT INTO Demo_Countries VALUES (CaJoreviat ion, CName ) ; 

6 

END AddCountry; 

8 

Now it's time to use the procedure: 
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F Autocommit Rows |3Q ( Save j( Run ) 

BEGIN AddCountryf 1 CHE 1 , 1 Switzerland 1 1) ; END 


Results 


Statement processed. 


and when you run it the new line is well inserted: 


(Tables 

~^P~ 



DEMOCOUNTRIES 

e Data It 


APEX$_ACL 

± 

APEX$_WS_FILES 


APEX$_WS_HIST OR Y 

APEX$WS LINKS 


APEX$WS NOTES 

APEX$WS ROWS 

APEX$WS T AGS 

APEX$WS WEBPG SECTIONS 

APEX$WS WEBPG SECTION HISTt 

DEMO COUHTRIES 

DEMO CUSTOMERS 


Query Count Rows Insert Row 


EDIT 

COUNTRY_ABREVlATION 

COUNTRY_NAME 


CHE 

Switzerland 

row(s) 1-1 of 1 


Download 


and after you just play with your imagination to create what you want for procedures using all SQL 
statements and functions that we have study until now. 
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9.1.2 Procedure for data update (with IN/OUT 
variables) 

Run the following query whose purpose is to update the salary of some given employees (who 
belong to a given department) and then returns the total cost for the company: 

F Autocommit Rows |^o - & $ ( Save )( Run ) 


CREATE PROCEDURE Increase(aDept IN integer. Percentage IN decimal. Cost OUT decimal) AS 
BEGIN 

SELECT SUN(Sal) * Percentage/100 INTO Cost EROM Emp 
WHERE DeptNo = aDept; 

UPDATE Emp 

SET Sal = Sal*(l+Percentage/100) 

WHERE DeptNo = aDept; 

END; 


Results 


Procedure created. 

Then you go in the procedures view to compile the procedure as before: 


INCREASE ( Create ▼ 

Code 


L Save & Compile j ( Find & Replace ) ( Undo ) ( Redo ) ( Download Source ( Drop ) 


PL/SQL code successfully compiled (21:16:42) 


create or replace PROCEDURE Increase(aDept in integer. Percentage in decimal. 
Cost out decimal) IS 
3 BEGIN 

SELECT SUM (Sal) * Percentage/ 100 INTO COST FROM Emp 
UHERE DeptNo = aDept; 

UPDATE Emp 

SET Sal = Sal* ( 1+Per cent age/ 100) 

UHERE DeptNo = aDept; 

9 END; 

l n 


I Procedures 




P 


Now it's time to use the procedure: 
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F Autocommit Rows |2Q jJ & 4? ( Save )( Run ) 


DECLARE 

TotalCost Decimal; 

BEGIN 

Increase(30, 20|, TotalCost ); 
dbms_output.put_line(To talCost ); 

END; 


Results 


1888 

Statement processed. 

9.1.3 Procedure to check if something exists 

One of my students asked me once if it is possible to check if something exists or not before acting 
on it? For sure! Here is a simple example with a table deletion script: 


Script Name |DeleteTableException 


( Cancel )( Download ) ( Delete )( Save 


( Find & Replace X Undo X Redo ) 


-ir 


CREATE PROCEDURE CleanTableTest| AS 


BEGIN 

EXECUTE IMMEDIATE 'DROP TABLE Fake_Table'; 

EXCEPTION 

UHEN OTHERS THEN 

IF SQLCODE=-942 THEN 

DBMS_OUTPUT.PUT_LINE( 1 the table did not exist!'); 

ELSE 

RAISE; 

END IF; 

END; 


then execute the procedure: 
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F Autocommit Rows |io & 4? ( Save 

BEGIN CleanTableTest; END 


Results 

the table did not exist! 
Statement processed. 

as you can see, everything works fine! 
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9.2 Create and use functions 

A function only makes calculation and return the value. Here is a simple example: 

9.2.1 Function for data update (with IN/OUT 
variables) 

Here is a simple example that needs no explanation to be understood: 

P Autocommit Rows 1 20 ^ I & -(? C Save j l, Run J 

CREATE FUNCTION Euro_To_Fr(Amount IN Number) RETURN Number 
IS 

Rate CONSTANT NUMERIC(6,5) := 6.55957; 

BEGIN 

RETURN Amount * Rate; 

ENT; 


Results 


Function created. 


Then you get: 


( Create ▼ 

Code 


Save & Com pile £ Find & Replace ) Undo ) £ Redo ) Download Source ") ( Drop ) 


PL/SQL code successfully compiled (21:38:14) 


create or replace FUNCTION Euro_To_Fr(Amount IN Number) RETURN Number 
2 IS 

Rate CONSTANT NUMERIC (6,5) := 6.55957; 

4 BEGIN 

RETURN Amount * Rate; 

6 END; 

8 


and if you want to use it: 


P _ ® 


CUSTOM AUTH 


CUSTOMJHASH 



EURO_TO_FR 


j Functions 


~3 


EURO TO FR 


- 295/350 - 













































Vincent ISOZ 


Structured Query Language/SQL 


Autocommit 

Rows 20 T ^ ^ 

[ Save X Run ) 

SELECT EName, 

Sal, ROUM) (Euro_To_Fr(Sal), 

2) AS Sal_In_FR FROM Emp; 



Results 


ENAME 

SAL 

SAL_IN_FR 

KING 

5000 

32797.05 

BLAKE 

3433.69 

22523.53 

CLARK 

2450 

1 6070.95 

JONES 

2975 

19514.72 

SCOTT 

3000 

1 9670.71 

FORD 

3000 

1 9670.71 

SMITH 

300 

5247.66 

ALLEN 

1927.69 

1 2644.02 

WARD 

1506.01 

9070.70 


That's it! Your first SQL function! 
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9.3 Manage Transactions 

9.3.1 ACID Properties of database transaction 

There are four important properties of database transactions these are represented by 
acronym ACID and also called ACID properties or database transaction where: 

• A stands for Atomicity, Atom is considered to be smallest particle which cannot be 
broken into further pieces.database transaction has to be atomic means either all steps of 
transaction completes or none of them. 

• C stands for Consistency, transaction must leave database in consistent state even if it 
succeeds or rollback. 

• I is for Isolation, Two database transactions happening at same time should not affect 
each other and has consistent view of database. This is achieved by using isolation levels in 
database. 

• D stands for Durability, Data has to be persisted successfully in database once 
transaction completed successfully and it has to be saved from power outage or other 
threats. This is achieved by saving data related to transaction in more than one places 
along with database. 

9.3.1.1 When to use database transaction with COMMIT and 
ROLLBACK 

Whenever any operation falls under ACID criteria you should use transactions. Many real-world 
scenarios require transaction mostly in banking, finance and trading domain. 

Transaction control statements (TCL) manage changes made by DML statements. 

What is a Transaction? 

A transaction is a set of SQL statements which Oracle treats as a Single Unit. i.e. all the statements 
should execute successfully or none of the statements should execute. 

To control transactions Oracle does not made permanent any DML statements unless you commit 
it. If you don't commit the transaction and power goes off or system crashes then the transaction 
is roll backed. 

TCL Statements available in Oracle are 

• COMMIT: Make changes done in transaction permanent. 

• ROLLBACK: Rollbacks the state of database to the last commit point. 

• SAVEPOINT: Use to specify a point in transaction to which later you can rollback. 

We will see here an example of such an application. 

9.3.1.1.1 Simple COMMIT Example 

We want to delete all logs of a given customer and even the customer itself. To do this, we go first 
in SQL Script to be able to run multiple queries at the same time (what SQL Commands does 
not permit): 
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ORACLE Application Express 


Home 

Application Builder^ 

SQL Workshop ▼ 

Team Development ▼ 

Administration^ 

Home 

SQL Workshop 

Object Browser 




Object Browser SQL Commands SQL Scripts Query Builder Utilities 


We then give a name to the script in the field Script Name and we write our script (it's a little bit 
false because it's simplified for pedagogical reasons!!): 


ORACLE Application Express welcome isoz r Logout ) 


1 | 

Home Application Builders 

SQL Workshops 

Team Development ▼ 

Administration ▼ 


Home SQL Workshop SQL Scripts 

Script Editor 



Help 


Script Name |DeleteCustomerHistory 


( Cancel ) ( Download ) ( Delete ) ( Save ) i Run j 


( Find &. Replace ) ( Undo ) ( Redo ) 

1 |DELETE FROM Demo_Order_Items WHERE Order_Id IN (SELECT Order_Id FROM Demo_Orders WHERE Customer_Id=2); 

2 DELETE FROM Demo_Orders WHERE Customer_Id=2 ; 

DELETE FROM Demo Customers WHERE Customer Id=2; 


and then we click on Run: 


ORACLG" Application Express 


Home Ap 


Home SQL Workshop SQL Scripts 



Run Script 



and then on Run Now: 
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ORACLE Application Express 


Home 

Application Builder^ 

SQL Workshop ▼ 

Team Development^ 

Administration 



Home SQL Workshop SQL Scripts Manage Script Results 



r DeleteCustomerHistorv ISOZ Now 0.07 COMPLETE 3 of 3 0 


It works for sure but in reality, a lot of troubles can occur! During the deletion for example: 
• The database can crash or be shut down for maintenance 


• Some user could change some sensible data 

• or any other know and imaginable error... 

Here is an example where we want to be sure to delete everything related to customer 3: 


ORACLE Application Express welcomeisoz r Logout ) 


Home 

Application Builders 

SQL Workshops 

Team Development ▼ 

Administration ▼ 


Home 

SQL Workshop )> SQL Scripts 

Script Editor 



Help 


Script Name |DeleteCustomerHistoryTransaction 


( Cancel ) ( Download ) ( Delete ) ( Save ) ( Run j 


( Find & Replace ) ( Undo ) ( Redo ) 

1 (START TRANSACTION; 

3 DELETE FROM Deroo_Order_Iteitis WHERE Order_Id IN (SELECT Order_Id FROM Deroo_Orders WHERE Customei:_Id=3) ; 

4 DELETE FROM Demo_Orders WHERE Customer_Id=3; 

5 DELETE FROM Demo_Custortiers WHERE Customer_Id=3; 

7 COMMIT; 


in SQL Server the T-SQL syntax is similar: 


^ Nouvdle requAe Lil J d J ; 

2 V«nt« * ? Execute ► ✓ * v QpBlC iP 


Explorateur d'objcts - * X 

SQLQuery 13.vql - _V?BVtr*mer (52))* 

St connects * 

FJ BEGIN TRANSACTION; 

3 0 (local) (SQL Server 1050.1600 - V2BVtramer) 

[j DELETE FROM LigneCccstar.des 

F lA Bases de donnces 

WHERE Ccmaandeld IN ( 

(£ A Bases de donnles systeme 

SELECT Ccmandeld 

B Q Ventes 

FROM Ccmande 

« a Schemas de base de donnees 

WHERE Clientld - 'ALFF 

& A Tables 


ffi ZA Vues 

Fl DELETE FROM Canmande 

a) ZA Synonymes 

- WHERE ClientId « ' ALFKI• ; 

51 A Programmable 


• „A Service Broker 

B DELETE FROM Client 

- A Stockage 

P WHERE ClientId = * ALFK1• ; 

Ji a Secunte 


11 L A S4<urite 

COMMIT TRANSACTION? 

1 
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To make the changes done in a transaction permanent use the COMMIT statement. 

As you can see below, if there is for example an error in the script, the beginning will be committed 
(row 2) but the rest won't be executed: 



Download 


Statements Processed 5 
Successful 2 
With Errors 3 


This is very dangerous! That's why we will see the RoolBack. 

9.3.1.1.2 Simple ROLLBACK Example 

To roll back the changes done in a transaction give rollback statement. Rollback restore the state of 
the database to the last commit point. 

We take the same script a before but we change it a little bit: 


( Cancel X Download ) ( Delete )( Save )( Run ) 


Script Name |RollbackTransactionDemo 


( Find & Replace J ( Undo j ( Redo ) 

1 START TRANSACTION; 

3 DELETE FROM Demo_Order_Items WHERE Order_Id IN (SELECT Order_Id FROM Demo_Orders WHERE Customer_Id=5); 

4 DELETE FROM Demo_Orders WHERE Customer_Id=5; 

5 DELETE FROM Demo_Customers WHERE Customer_Id=5; 

7 ROLLBACK); 


Now if we run it we can see in the log: 


Number 

Elansed 

Statement 

Feedback 

Rows 

1 

0.02 

START TRANSACTION 

ERR-1001 Script not found. 

- 

2 

0.03 

DELETE FROM Demo_Order_ltems WHERE Orderjd IN (SELECT Order 

5 row(s) deleted. 

5 

3 

0.03 

DELETE FROM Demo_Orders WHERE Customer_ld=5 

1 row(s) deleted. 

1 

4 

0.01 

DELETE FROM Demo_Customers WHERE Customer_ld=5 

1 row(s) deleted. 

1 

5 

0.02 

ROLLBACK 

Statement processed. 

0 

row(s) 1 - 5 of 5 


Download 

Statements Processed 5 


Successful 4 
With Errors 1 


but because of the ROLLBACK, everything that is related to the customer 5 is still here in reality: 
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(Tables 




m 


APEX$WS T AGS 

APEX$_WS_WEBPG_SECTIONS 

APEX$_WS_WEBPG_SECTION_HIST ( 

BINOMI ALTEST T ABLE 

BLOOMBERG 

BONUSES 

COVARIANCE TABLE 

CRGSST AB T ABLE 

DEMO CUST OMERS 

DEMO CUST OMERS SH ADOW 

DEMO_FIDELITYCARD 

DEMO ORDERS 

DEMO_ORDER_ITEMS 


[P _ 

APEX|WS LINKS 
APEX|WS NOTES 
APEXI WS ROWS 


Table 

Data 1 

Model Constraints 

Grants Statistics 

Ul Defaults Triggers E 

Query 

Count Rows Insert Row 



EDIT 

CUSTOMERJD 

CUST_FIRST_NAME 

CUST_LAST_NAME CUST_STFtEET_ADD| 


1 

John 

Dulles 

45020 Aviation Drive 

ar 

2 

William 

Hartsfield 

6000 North Terminal 
Parkway 

ar 

3 

Edward 

Logan 

1 Harborside Drive 

j* 

5 

Fiorello 

LaGuardia 

Hangar Center 

ar 

6 

Albert 

Lambert 

10701 Lambert 
International Blvd. 

ar 

7 

Eugene 

Bradley 

Schoephoester Roac 







9.3.1.1.3 LOCK et UNLOCK 


MySQL enables client sessions to acquire table locks explicitly for the purpose of cooperating with 
other sessions for access to tables, or to prevent other sessions from modifying tables during 
periods when a session requires exclusive access to them. A session can acquire or release locks 
only for itself. One session cannot acquire locks for another session or release locks held by 
another session. 

Locks may be used to emulate transactions or to get more speed when updating tables. This is 
explained in more detail later in this section. 

LOCK TABLES explicitly acquire table locks for the current client session! 

For the example, remember that at page 277 we have created two sessions: 


ORACLE Oracle Database XE 11.2 


Home 

Storage 

Sessions 

Parameters 

Application Express 


Home Oracle Application Express 
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And: 


ORACLE Oracle Database XE 11.2 


Home 

Storage 

Sessions 

Parameters 

Application Express 


Home Oracle Application Express 



From the ISOZ session, we lock on table immediately: 

@ Autocorrimit Rows 1 10 3 & $ ' v _Save_ j L ^ un J 

LOCK TABLE Demo Customers IN SHARE ROW EXCLUSIVE MODE H0WAIT;| 


Results Describe 

Statement processed. 

0„OO seconds 
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lock_mode Explanation 


ROW SHARE 

Allows concurrent access to the table, but users are prevented 
from locking the entire table for exclusive access. 

ROW 

EXCLUSIVE 

Allows concurrent access to the table, but users are prevented 
from locking the entire table with exclusive access and locking 
the table in share mode. 

SHARE UPDATE 

Allows concurrent access to the table, but users are prevented 
from locking the entire table for exclusive access. 

SHARE 

Allows concurrent queries but users are prevented from 
updating the locked table. 

SHARE ROW 
EXCLUSIVE 

Users can view records in table, but are prevented from 
updating the table or from locking the table in SHARE mode. 

EXCLUSIVE 

Allows queries on the locked table, but no other activities. 

Table 1 Types of lock modes 


We go to the CODD session afterwards and run first a simple query: 
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v " Autocommit Rows 


10 3 & ( Save ) i. Run ) 


SELECT * FROM isoz. Demo_Custoiners; 


Results Explain De 


CUSTOMER ID 

OUST FIRST NAME 

OUST LAST_NAME 

CUST STREET A 

1 

John 

Dulles 

45020 Aviation Drive 

2 

William 

Hartsfield 

6000 North Terminal 

3 

Edward 

Logan 

1 Harborside Drive 

4 

Edward "Butch" 

OH are 

10000 West GHare 

5 

Fiore No 

LaGuardia 

Hangar Center 

6 

Albert 

Lambert 

10701 Lambert Interr 

7 

Eugene 

Bradley 

Schoephoester Roat 


7 rows returned in 0.31 seconds Download 


But let's see if we can update a row for exemple: 
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W Autocommit Roms 1 10 3 ^ ( Save 

UPDATE iso? .Demo Customers SET Cust FIRST NAHE='John' WHERE Cust FIRST HAHE='Eugene'::| 


Results 


GRA-0G9G0: invalid SQL statement 


0.00 seconds 

If we unlock the table in the ISOZ session a bit: 

W Autoconn m it Rows 1 10 3 & $ ^ _Save__j l Run J 

LOCK TABLE Demo Customers IN SHARE ROW EXCLUSIVE MODE NOWAII;| 


Results 

Statement processed. 
0.00 seconds 


Then Codd can run the update: 
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v/ Autoco m m it Rows 


10 j 4? ( Save X R |jn j 


UPDATE isoz.Demo Custoners SET Cust FIRST NAME='John' WHERE Cust FIRST NAME='Eugene':| 


Results 


1 row{s) updated. 
0.01 seconds 


And if we want to completely unlock the table: 


M 


Autoco mm it 


Rows | to j 4? $ ( Save X. ^ un ) 


ALTER TABLE demo custoners DISABLE TABLE LOCK;| 


Results Explain Describe 


Table altered. 

0.01 seconds 
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9.3.2 TRANSACTION with EXCEPTION 


ORACLE Application Express welcomeisoz ( Logout ) 


Home Application Builder^ 

SQL Workshops 

Team Development ▼ 

Administration V 


Home SQL Workshop SQL Scripts 

Script Editor 



Help 


Script Name |DeleteCustomerHistoryTransaction 


( Cancel ) ( Download ) ( Delete ) ( Save ) L Run ; 


( Find &. Replace ) ( Undo ) ( Redo ) 
i |begin 

DELETE FROM Deitio_Order_Items WHERE Order_Id IN (SELECT Order_Id FROH Demo_Orders WHERE Customer_Id=7) ; 

4 DELETE FROH Demo_Orders WHERE Customer_Id=7; 

5 DELETE FROH Demo_Custoraers WHERE Customer_Id=7; 

6 COHHIT; 

7 

8 EXCEPTION 

9 

WHEN S TORAGE_E RROR THEN 
ROLLBACK; 

12 END; 


type of errors in Oracle: 


Exception 

Raised when ... 

ACCESS_INTO_NULL 

Your program attempts to assign values to the attributes of an 
uninitialized (atomically null) object. 

CASE_NOT_FOU N D 

None of the choices in the WHEN clauses of a CASE statement is 
selected, and there is no ELSE clause. 

COLLECTION_IS_NULL 

Your program attempts to apply collection methods other than 

EXISTS to an uninitialized (atomically null) nested table or varray, 
or the program attempts to assign values to the elements of an 
uninitialized nested table or varray. 

CURSOR_ALREADY_OPEN 

Your program attempts to open an already open cursor. A cursor 
must be closed before it can be reopened. A cursor FOR loop 
automatically opens the cursor to which it refers. So, your program 
cannot open that cursor inside the loop. 

DUP_VAL_ON_INDEX 

Your program attempts to store duplicate values in a database 
column that is constrained by a unique index. 

INVALID_CURSOR 

Your program attempts an illegal cursor operation such as closing an 
unopened cursor. 

INVALID_N UMBER 

In a SQL statement, the conversion of a character string into a 
number fails because the string does not represent a valid number. 

(In procedural statements, VALUE_ERROR is raised.) This exception 

is also raised when the LIMIT-clause expression in a 

bulk FETCH statement does not evaluate to a positive number. 

LOGIN_DENIED 

Your program attempts to log on to Oracle with an invalid username 
and/or password. 

N 0_D AT A_FO U N D 

A SELECT INTO statement returns no rows, or your program 
references a deleted element in a nested table or an uninitialized 
element in an index-by table. SQL aggregate functions such as AVG 
and SUM always return a value or a null. So, a SELECT INTO 
statement that calls an aggregate function never raises 
NO_DATA_FOUND. The FETCH statement is expected to return no 
rows eventually, so when that happens, no exception is raised. 

NOT_LOGGED_ON 

Your program issues a database call without being connected to 
Oracle. 
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Exception 

Raised when ... 

PROGRAM_ERROR 

PL/SQL has an internal problem. 

ROWTYPE_M IS MATCH 

The host cursor variable and PL/SQL cursor variable involved in an 
assignment have incompatible return types. For example, when an 
open host cursor variable is passed to a stored subprogram, the 
return types of the actual and formal parameters must be 
compatible. 

SELF_IS_NULL 

Your program attempts to call a MEMBER method on a null instance. 
That is, the built-in parameter SELF (which is always the first 
parameter passed to a MEMBER method) is null. 

ST 0 RAG E_E RRO R 

PL/SQL runs out of memory or memory has been corrupted. 

SUBSCRIPT_BEYOND_COUNT 

Your program references a nested table or varray element using an 
index number larger than the number of elements in the collection. 

SUBSCRIPT_OUTSIDE_LIMIT 

Your program references a nested table or varray element using an 
index number (-1 for example) that is outside the legal range. 

SYS_INVALID_ROWID 

The conversion of a character string into a universal rowid fails 
because the character string does not represent a valid rowid. 

TIMEOUT_ON_RESOURCE 

A time-out occurs while Oracle is waiting for a resource. 

TOO_MANY_ROWS 

A SELECT INTO statement returns more than one row. 

VALUE_ERROR 

An arithmetic, conversion, truncation, or size-constraint error 
occurs. For example, when your program selects a column value into 
a character variable, if the value is longer than the declared length 
of the variable, PL/SQL aborts the assignment and raises 
VALUE_ERROR. In procedural statements, VALUE_ERROR is raised if 
the conversion of a character string into a number fails. (In SQL 
statements, INVALID_NUMBER is raised.) 

ZERO_DIVIDE 

Your program attempts to divide a number by zero. 


Tableau 12 Oracle typical errors 


in SQL Server the T-SQL syntax is almost very different: 


Microsoft SQL Server Management Studio 

Fvchiet Mod/ier Affichage Requtte D^boguer Outik Fen^tre Communaute Aide 
J Nouvdle requite J; ^ J ^ _ 

* ♦ T Erecuter ► ^ J3 ^ J J"* ^ Q vT| Q 

•nl-rrr.il'oh.ir - J X 06 lV?B\trwr <54»' 

Se connecter * ^ 

Q 0 (loc«4) (SQl Saver 10501600 - V26Mr«mei 


£ 


BEGIN TRY 

BEGIN TRANSACTION: 


i Ba:c: <k donnecs 
Security 

Zjk Objrts verveut 
Replication 
a Gntion 


DELETE FROM LioneCcmundes 
WHERE rotrxandeld TM | 

5E1ECI lacmAr.dcld 

FROM rcjravande 

WHERE Client Id * ALFKI ♦ 




DELETE FRCK Cctt 
WHERE ZlltILZLd 


DELETE FROM Client 
WHERE CliencXd - ' A 


COMMIT TRANSACTION; 
END TRY 
BEGIN CAICH 

SELECT ERRORJ'ESSATE 
ROLLBACK THAI I *ACTION 
END CATCH 
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9.4 Triggers 

Like a stored procedure, a trigger is a named PL/SQL unit that is stored in the database and can be 
invoked repeatedly. Unlike a stored procedure, you can enable and disable a trigger, but you 
cannot explicitly invoke it. While a trigger is enabled, the database automatically invokes it—that 
is, the trigger fires—whenever its triggering event occurs. While a trigger is disabled, it does not 
fire. 

You create a trigger with the CREATE TRIGGER statement. You specify the triggering event in 
terms of triggering statements and the item on which they act. The trigger is said to be created on 
or defined on the item, which is either a table, a view, a schema, or the database. You also specify 
the timing point, which determines whether the trigger fires before or after the triggering 
statement runs and whether it fires for each row that the triggering statement affects. 

To see an easy example first create the following table: 


P Autocommit Rows |io jJ # & ( Save ;( Run ) 


CREATE TABLE Emp_Audit 

(Emp_Audit_Id NUKBER(6), Up_Date Date, Neu_Sal NuinBer (3,2) , 01d_Sal NuinBer (3,2) ) ; 


Results 


TaBle created. 


Then run the following code to create the trigger: 
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F Autocommit Rows |io jJ & 4 ? ( Save ) ( Run ) 


CREATE OR REPLACE TRIGGER Audit_Sal 

AFTER UPDATE OF Sal OH Emp FOR EACH ROU 
BEGIN 

INSERT INTO £mp_Audit VALUES(:OLD.EmpNo,SYSDATE,:NEW.Sal,:Old.Sal); 
END; 


Results Explain Describe Saved SQL History 

Trigger created. 

Then fire the trigger with for example the following code: 

F Autocommit Rows |io jJ & & ( Save )( Run ) 


UPDATE Emp SET Sal=Sal*l.l WHERE HGR=7839; 


Results 


3 eow(s) updated. 


You will then have: 
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EMP AUDIT 


Data 


Query 


Count Rows 


Insert Row 


EDIT 

EMP_AUDIT_ID 

UP_DATE 

NEW_SAL 

OLD_SAL 

ar 

7690 

10/11/2013 

3777.06 

3433.69 

ar 

7782 

10/11/2013 

2695 

2450 

sr 

7566 

10/11/2013 

3272.5 

2975 

row(s) 1 - 3 of 3 


get it! ;-) 


- 311 / 350 - 




















Vincent ISOZ 


Structured Query Language/SQL 


10 SQL Tutorial for Injection (hacking) 
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10.1 SQL Injection Based on is Always True 

Here is a common construction, used to verify user login to a web site: 

User Name: 

i 

Password: 

i 

Imagine that the Server Code is: 

uName = getRequestString("UserName"); 
uPass = getRequestString("UserPass"); 

sql = "SELECT * FROM Users WHERE Name =' " + uName + AND Pass = '" + uPass 

_|_ II ! II 

A smart hacker might get access to user names and passwords in a database by simply inserting " 
or into the user name or password text box. 

The code at the server will create a valid SQL statement like this: 

SELECT * FROM Users WHERE Name ="" or AND Pass ="" or ,,M = MM 

The result SQL is valid. It will return all rows from the table Users, since WHERE = js always 
true. 
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11 SQL for Data Science 

We will focus here on all STATS_XXXX functions of Oracle and only on these one. We have 
already introduced some of them earlier on page 189. We will repeat them here but also go 
more in deep in this subject and with ORACLE Live SQL! 

Let's start: 
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11.1 Modal Value 



g Schema 
Quick SQL 
[5j My Scripts 
fl Code Library 


MODaL_SflLflDY 

2520 


That's all what this function can do... hence...: No comments! 
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11.2 Spearman correlation coefficient 


= ORACLE Live SQL 


l£r Home 

[E3 SQL Worksheet 

= My Session 
§ Schema 
ft Quick SQL 
\^\ My Scripts 
Code Library 




CREATE TABLE Covariance_Spearman_Table (Rating! real.. Rating! real); 
INSERT INTO Covariance_5pea rma ni_T able VALUE5(5 .7,3,1); 

INSERT INTO Covariance_5pearman_Table VALJESp^S.S); 

INSERT INTO Covariance_5pearraian_Table VALJES(S .4 j 3. 4) ; 

INSERT INTO Covariance_5pearman_Table VALUE5(4.1,,7.9); 

INSERT INTO Covarian ce_5pearnian_Table VALUES (6. 9 ^4.6); 

INSERT INTO Covariance_Spearnian_Teble VALUES(5 .3,1.6); 

INSERT INTO Covariance_Spearnian_Teble VALJESQ.I.S.S); 

INSERT INTO Covariance_Spearnian_T3ble VALUEsfs.!,?.!); 

INSERT INTO Covariance_Spearman_TBble VALJES^.S.S.I); 

INSERT INTO Covariance_Spearman_Tsble VALJESC?.^.?); 


COMMIT ; 


= ORACLE Live SQL 


Home 


SQL Worksheet 


[EH SQL Worksheet 

= My Session 
P Schema 
ft Quick SQL 
§ My Scripts 
2] Code Library 


V 


1 SELECT round (CORR_S (RATINiGlj RATING!) j7) AS "Spearman corr." FROM Covariante_Spearman_Table; 


Spearman corr. 
- .G3E300S 
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!& R. 0 V [64-bit) - [ 3 , Con so e] 


Fichier Edition Voir M.isc Packages F^netres Aide 


I® 


A 


EHZ 


> x<-c [5.7,3.2,8.4,4.1,6.9,5.3,1.7,3.2,2.5,7. 

> y<-c(8.1,5.5,3.4,7.9,4.6,1.6,8.5,7.1,8.7,5. 

> niydata<-cbind(x, y) 

> cor(rank(x),rank(y)) 

[1] -0.6383008 

> #ou autre methode 

> cor(x,y,method="spearman") 

[1] -0.6383008 

> I 
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11.3 Kendall correlation coefficient of 
concordance 



_Kendall_Table (Ratirgl real,. Ratings ^eal); 
Kendall_Table VALUES (1,1); 

Kendall_Table VALUE5{2,3); 

Kendall_Table VALUES (3,^); 

Kendall_Table VALUES (4-, 5); 

Kendall_Table VALUES{5,7); 

Kendall_Table VALUES(6,3); 

Kendall_Table VALUES (7,2); 

Kendall_Table VALUES(3,9); 

Kendall_Table VALUES (9,10); 

Kendall_Table VALUES{10,6); 

Kendall_Table VALUES(11, 11) ; 



Kendall corr. 

.&?27273 
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> Expertl<-c (1,2,3,4,5,6,7,8,9,1G,11) 

> Expert2<-c (1,3,4,5,7,8,2,9, 10, 6, 11) 

> cor (Expert 1, Expert2 ,method= pp kendall pp ) 
[1] 0.6727273 

> I 
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11.4 Binomial Probability 


The name of this function STATS_BINOMIAL_TEST is really misleading! It's absolutely not 
a binomial test but just the cumulate probability function... 


The function description is the following: 






- EXACT PROB 


TW0_SIDED_ PROB 


- ONE SIDED PROB OR MORE - 


STATS,BINOMIAL,TEST ^T)^prlXTK el( P ,g M'')XT)^ 


ON E_ SIDED, PR OB OR, LESS 




If we take the same data as in the theoretical training: 


= ORACLE Live SQL 


Home 


SQL Worksheet 


El SQL Worksheet 

= My Session v 

§ Schema 
Quick SQL 
[^| My Scripts 
A Code Libraiy 


1 CREATE TABLE Binomial_Test (Survey real); 

2 INSERT INTO BinomiEl_Test VALUES (1); 

3 INSERT INTO BinomiEl_Test VALUES (1); 

4 INSERT INTO BinomiEl_Test VALUES (1); 

5 INSERT INTO Binomialjest VALUES (1); 

6 INSERT INTO Binomisl_Test VALUES (1); 

7 INSERT INTO BinomiEl_Test VALUES (0); 

8 INSERT INTO Binomisl_Test VALUES (0); 

9 INSERT INTO Binomifil_Test VALUES (0); 

10 INSERT INTO Binomisl.Test VALUES (0); 

11 INSERT INTO BinomiEl_Test VALUES (0); 

12 INSERT INTO BinomiEl_Test VALUES (0); 

13 INSERT INTO BinomiEl_Test VALUES (0); 

14 COMMIT; 


we get: 
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= ORACLE Live SQL 


tli Home 
0 SQL Worksheet 

= My Session v 

§ Schema 
Quick SQL 
§ My Scripts 


SQL Worksheet 


1 SELECT 5TATS_BIN0R[AL_TE ST (Survey, 1,0. 5, ' EXACT_PRCE ' ) AS "Exact Probability" 

2 FROM Binomial_Test; 

3 

4 SELECT STATS_BINOMIAL_TE ST (Survey jlj.0. 5, ' GWE_SIDED__PROB_OR_HORE ' ) AS "One Sided More" 

5 FROM Binomial_Test; 

6 

7 SELECT STATS_BirdOm AL_T E ST (Survey, 1,0, 5 /OrJE_SIDED_PROB_OR_ LESS' ) AS "One Sided Less" 
3 FROM Binomial_Test; 

9 

10 SELECT STATS_BIfJOMIAL_TE ST (Survey, 1,0,5, 'TVJ0_5IDED_PR0B' ) AS "Two Sided" 

11 FROM Binomial_Test; 


fl Code Library 


Exact Probability 

.193359375 
Download CSV 

One Sidled More 

.0661523437496152 
Download csv 

One sided Less 

.3372070312503343 
Download csv 

Tuo Sided 

.5310546S7500759S 
Download CSV 


We can fall back on almost all results using the R statistical software (excepted that last one 
that I was not able to found how Oracle calculates it.. 
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.ft RGui (64-bit) - [R Console] 

File Edit View Misc Packages Windows Help 





m 


> fExact Probability 

> dbinom(5, 12, 0.5) 

[1] 0.1933594 

> 

> tone sided right 

> pbinom{4, 12, 0.5, lower.tail = FALSE) 
[1] 0.8061523 

> 1-sum (dbinom(0:4, 12, 0.5)) 

[1] 0.8061523 

> 

> fOne sided left 

> pbinom{5, 12, 0.5, lower . tail = TRITE) 
[1] 0.387207 

> sum (dbinom(0 : 5, 12, 0.5)) 

[1] 0.387207 

> 

> #Two sided ???? 

> I 


□ X 

_ fi 1 X 


As you can see, this has nothing to do with a real binomial test: 


R.Gl‘ [64-bit) - [R Console} 


Fichiier Edition Voir Misc Packages Fenetres Aide 


c£| 

IS 

y 



|o 


m 



> binom.test(5,12) 

Exact binomial test 


data: 5 and 12 - 

number of successes = 5, number of trials = 12, p-value = 

0.7744 

alternative hypothesis: true probability of success is not equal to 0.5 
95 percent confidence interval: 

0.1516522 0.7233303 
sample estimates: 
probability of success 
0.4166667 
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11.5 Fisher Variance Test 



= ORACLE' Live SQL 


l£> Home 

[ED SQL Worksheet 

= My Session 
§ Schema 
Quick SQL 
My Scripts 
A Code Library 




1 

2 

3 

4 

5 

6 
7 
3 
9 

10 

11 

12 

13 

14 

15 

16 
17 
13 

19 

20 


21 

22 

23 

24 


CREATE TABLE Fisher_Test (AnelysedGroup varchar(l),, Measurement real) ; 
INSERT INTO Fisher_Test VALUES ( 1 A ' , 3. 2) ; 

INSERT INTO Fisher_Test VALUES ( 1 A ' , 3. 3) ; 

INSERT INTO Fisher_Test VALUES ( 1 A' ,3.1); 

INSERT INTO Fisher_Test VALUES ( 1 A ' , 3. 2) ; 

INSERT INTO Fisher_Test VALUES ( 1 A \ 3. 1) ; 

INSERT INTO Fisher_Test VALUESf 'A' .,3.1); 

INSERT INTO Fisher_Test VALUES ( 'A ", 3.15) ; 

INSERT INTO Fisher_Test VALUES ( 1 A \ 3.33 ) ; 

INSERT INTO Fisher_Test VALUES ( 1 A ' , 3.11) ; 

INSERT INTO FisherJTest VALUES ( 1 A ' , 3. 1) ; 

INSERT INTO Fisher_Test VALUES ( 1 E- \ 3) ; 

INSERT INTO Fisher_Test VALUES ( 1 B \ 3. 1} ; 

INSERT INTO Fisher_Test VALUES ( 1 B 1 , 3. 2} ; 

INSERT INTO Fisher_Test VALUES ( 1 E \ 3. 1) ; 

INSERT INTO Fisher_Test VALUES ( 1 B \ 3. 2} ; 

INSERT INTO Fisher_Test VALUES ( 1 B 3.08) ; 

INSERT INTO Fisher_Test VALUES ( 1 B " , 3. 2) ; 

INSERT INTO Fisher_Test VALUES ( 1 B\3.97); 

INSERT INTO Fisher_Test VALUES ( 1 B ' , 3. 2} ; 

INSERT INTO Fisher_Test VALUES ( 1 B 1 .» 3. 3) ; 

INSERT INTO Fisher_Test VALUES ( 1 B ” , 3. 2} ; 

INSERT TJTO Fisher_Test VALUES ( 1 B ’ , 3. 3} ; 

COMMIT ; 



GROUPfl 

GROUPE 

F_STflTISTIC 

TWO_SIDED_P_ VALUE 

.e#7s 


.37S7B74 

.3600216 


Download csv 
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11.6 Chi-square adequation test with Yate's 
correction and Cramers' V 



= ORACLE Live SQL 


■£> Home 


SQL Worksheet 


El SQL Worksheet 

= My Session v 

^ Schema 
Quick SQL 
\^\ My Scripts 
fl Code Library 


1 CREATE TABLE thisq_Adq_Test (Delay varchsr(20), Status varcher (20) ) ; 

2 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays respected 1 Certified PM'); 

3 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays respected 1 Certified PM'); 

4 INSERT INTO Chisq_Adq_Test VALUES ( 1 Delays respected V Certified PM'); 

5 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays respected V Certified PM'); 

6 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays respected V Certified PM'); 

7 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays respected 1 Certified PM'); 

3 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays respected 1 Certified PM'); 

0 INSERT INTO Chisq_Adq_Test VALUES ( 1 Delays respected 1 Certified PM'); 

10 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays respected ', 1 Non-Certified PM’); 

11 INSERT INTO Chisq_Adq_Test VALUES ( 1 Delays not-respected 1 Certified PH‘ ); 

12 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays not-respected 1 , 1 Certified PM 1 ); 

13 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays not-respected \ 1 Certified PJV); 

14 INSERT INTO Chisq_Adq_Test VALUES ( 1 Delays not-respected V Certified PM 1 ); 

15 INSERT INTO Chisq_Adq_Test VALUES ( 1 Delays not-respected \ 1 Non -Certified PM 1 ); 

16 INSE RT INTO C h i s q_Adq_Test VALUES < 1 Dela y s not-respected V No n -Certified PM 1 ) ; 

17 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays not-respected V Non -Certified PM 1 ); 

13 INSERT INTO Chisq_Adq_Test VALUES < 1 Delays not-respected '/Non -Certified PM 1 ); 

19 INSERT INTO C h isq_Adq_Test VALUES ( 1 Dela y s not-respecte d " f 'Non-Certified PM 1 ) ; 

20 COMMIT; 
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CHI_SQUARED P_VALUE DF CRAriERS_V 

4 .0^-55 1 .4714045 

Download CSV 


F'Gui {54|^'t. - [R Co^so e 


Fichrer Edition Voir Mist Packages Fenetres Aide 


I® 

o I 


y 



M 

d 

o 



> chisq.test(mydata, correct=F 

Pearson's Chi-squared test 
data: mydata 

X-squared = 4, df = 1, p-value = 0.0455 
Message d 1 avis : 

In chisq.test(mydata, correct = F) : 

1 1 approximation du Chi-2 est peut-etre incorrecte 

> l 
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11.7 Chi-square adequation test with Cohens 
kappa 



= ORACLE Live SQL 


“fit Home 


SQL Worksheet 


[EZl SQL Worksheet 

= My Session v 

^ Schema 
Quick SQL 
\^\ My Scripts 
fl Code Library 


1 CREATE TABLE Chisq_CDhens_Kappa (Individual varchar(10) 5 Status varchar{10)); 

2 INSERT INTO Chisq_Cohens_Kappa VALUES ( " Bob 1 ^ 1 Rejected ' ); 

3 INS E RT INTO C hi s q_Co he n s_Ka p pa VA LU E S ( ’ Bob 1 , 1 Re j ect e d ' ); 

4 INSERT INTO Chiisq_Cohens_Kappa VALUES ( ' Bob 1 j 1 Rejected ' ); 

5 INSERT INTO Chisq_Cohens_Kappa VALUES (" Bob 1 , 1 Accepted '); 

6 INSERT INTO C hi sq_Cohe n s_Ka ppa VALUES ( ' Bob 1 j 1 Accepted ' ); 

7 INSERT INTO Chisq_Cohens_Kappa VALUES ( 'Alice 1 3 1 Rejected 1 ) ; 

3 INSERT INTO Chisq_Cohens_Kappa VALUES ( "Alice V Accepted " 

9 INSERT INTO Chisq_Cohens_Kappa VALUES ( "Alice 1 3 'Accepted " ) ; 

10 INSERT INTO C hi sq_Cohe n s_Ka ppa VALUES ( "Alice 1 3 "Accepted " ) ; 

11 INSERT INTO C hi sq_Cohe n s_Ka ppa VALUES ( "Alice 1 } 'Accepted " 

12 INSERT INTO C hi sq_Cohe n s_Ka ppa VALUES ( "Alice 1 j ' Accepted ' ) ; 

13 COMMIT; 
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' COHEWS_K') AS cahen5_kappa 



CQHIENS_KflPlPA. 

e 


In fact, whatever the table used or the data, Oracle returns always 0 for Cohen's kappa. This 
mean that there is almost surely an issue or a bug with this parameter. 
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11.8 Two Sample Kolmogorov-Smirnov 
Adequation Test 






ORACLE' Live SQL 


t£r Home 


SQL Worksheet 


El SQL Worksheet 


= My Session 


Schema 


/ Quick SQL 


\^\ My Scripts 


[2] Code Library 


CREATE TABLE KS_Test(Pipeline 
INSERT INTO KS_Te5t VALUESC 1' 
INSERT INTO KS_Test VALUESC 1' 
INSERT INTO K5_Test VALUESC'l' 
INSERT INTO KS_Test VALUESC l 1 
INSERT INTO K5_Test VALUESC 1' 
INSERT INTO K5_Test VALUESC l 1 
INSERT INTO KS_Test VALUESC 1' 
INSERT INTO K5_Test VALUESC'l 1 
INSERT INTO KS_Test VALUESC'l 1 
INSERT INTO K5_Test VALUES fl 
INSERT INTO KS_Test VALUESC'l' 
INSERT INTO K5_Test VALUESC'l' 
INSERT INTO KS_Test VALUESC 1' 
INSERT INTO KS_Test VALUESC'l' 
INSERT INTO K5_Test VALUESC 1' 
INSERT INTO K5_Test VALUESC 1' 
INSERT INTO KS_Test VALUESC'l' 
INSERT INTO K5_Test VALUESC'l' 
INSERT INTO KS_Test VALUESC'l' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO K5_Test VALUESC 2' 
INSERT INTO K5_Test VALUESC 2' 
INSERT INTO K5_Test VALUESC 2' 
INSERT INTO KS_Test VALUESC’ 2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO K5_Test: VALUESC 2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO KS_Test VALUES (' 2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO K5_Test VALUESC 2' 
INSERT INTO K5_Test VALUESC 2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO KS_Test VALUESC’2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO KS_Test VALUESC 2' 
INSERT INTO KS_Test VALUESC 2' 
COMMIT; 


varchar(l)j Measurement real); 

,150); 

, 171 ); 

, 155 ); 

, 186 ); 

, 145 ); 

, 154 ); 

, 173 ); 

, 152 ); 

, 150 ); 

, 143 ); 

, 136 ); 

, 166 ); 

, 193 ); 

, 156 ); 

, 175 ); 

, 167 ); 

, 150 ); 

, 15 @); 

, 167 ); 

, 157 ); 

,149); 

, 145 ); 

, 135 ); 

, 157 ); 

, 135 ); 

, 167 ); 

, 154 ); 

, 165 ); 

, 170 ); 

, 165 ); 

, 154 ); 

, 176 ); 

, 155 ); 

, 157 ); 

, 134 ); 

, 156 ); 

, 147 ); 
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= ORACLE' Live SQL 


Home 

[ED SQL Worksheet 

= My Session v 


SQL Worksheet 


1 SELECT ROUNDC 5TATS_KS_TEST( Pipeline,Measurement, 1 STATISTIC' 4) AS D_distance_, 

2 ROUND (STATS_K5_TEST (Pipeline.Measurement, 'SIC }, 4) AS p_value 

3 FROM KS_Test; 


Schema 


/ Quick SQL 


\£\ My Scripts 


Code Library 


D_DISTANCE P_VflLUE 
.2105 .7415 





- 330/350 - 










































Vincent ISOZ 


Structured Query Language/SQL 


11.9 Mann-Withney (Wilcoxon Rank) Test 



ORACLE Live SQL 


Home 


SQL Worksheet 


El SQL Worksheet 


= My Session 


/< Quick SQL 


§ My Scripts 


Code Library 


CREATE TABLE Mann_Withney_Test (AnalysedGroLip varcharQ), Measurement real); 
INSERT INTO Mann_Withney_Test VALUES (’ A 1 ,197); 

INSERT INTO Mann_Withney_Test VALUE S( 1 A 1 ,162); 

INSERT INTO Mann_Withney_Test VALUES (’ A 1 , 57); 

INSERT IWTO Mann_Withney_Test VALUES( 'A' 3 19B); 

INSERT INTO Mann_Withney_Test VALUE5( 1 A 1 , 53.5) ; 

INSERT IWTO Mann_Wit hn ey_Test VALUE S( 1 A 1 , 55 > ; 

INSERT IWTO Manm_Wit hn ey_Test VALUE S( 1 A 1 ,77); 

INSERT IWTO Mann_Wit hn ey_Te s t VALUE S( ' A 1 * 39); 

INSERT INTO Mann_Withney_Test VALUES (' A 1 ,66); 

INSERT IWTO Mann_Wit hr ey_Test VALUES (’ A 1 ,48); 

INSERT IWTO .Mann_Wit hn ey_Test VALUES (’ A 1 ,121); 

INSERT INTO Mann_Withney_Test VALUESf A 1 ,79); 

INSERT IWTO Mann_Hit hn ey_Test VALUE S( ■ A 1 , 309) ; 

INSERT INTO Mann_Withney_Test VALUE S( 1 B 1 , 53,5); 

INSERT INTO Mann_Withney_Test VALUE S( 1 E 1 , 50); 

INSERT INTO Mann_Withney_Test VALUE S( 1 B 1 3 557) ; 

INSERT INTO Mann_Withney_Test VALUESQ E 1 3 42); 

INSERT IWTO .Manm_Wit hn ey_Test VALUE S( 1 E 1 ,23); 

INSERT INTO Mann_Withney_Test VALUES( 1 B 1 , 26) ; 

INSERT IWTO Mann_Wit hn ey_Test VALUE S( 1 E 1 , 45) ; 

INSERT INTO Mann_Withney_Test VALUE S( 1 E , 96) ; 

INSERT IWTO Mann_Withney_Test VALUE S( 1 E 1 3 113) ; 

INSERT INTO Mann_Withney_Test VALUE S( 1 E 1 3 33); 

INSERT INTO Mann_Withney_Test VALUES (’ E 1 3 33); 

INSERT IWTO Mann_Wit hn ey_Test VALUE S( 1 E 1 ,45}; 

COMMIT; 
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= ORACLE' Live SQL 


Home 


SQL Worksheet 


E SQL Worksheet 

= My Session 
§ Schema 
Quick SQL 
§ My Scripts 
Code Library 


v 


1 SELECT ROUND (STATS_MW_TEST (AnalysedGroup, Measurement, TW0_SIDED_5IG ' ), 5 ) AS p_ualue 

2 FROM Mann_Withmey_Test ; 


P_VALUE 

.02571 


RGui (64-bit) - [R Console] 

X 

□ 

1 

<§t File Edit View Misc Packages Windows Help 

_ & X 


> wilcox.test(x=Mesuresl,y=Mesures2,exact=FALSE,correct=FAIjSE,alternative="two.sided", 

, conf.level=0.95,conf.int=TRUE) 

Wilcoxon rank sum test 


data: Mesuresl and Mesures2 

W = 119, p-value = 0.02571 

alternative hypothesis: true location shift is not equal to 0 

95 percent confidence interval : 

4.500003 74.999986 
sample estimates : 
difference in location 

27.00007 


> 1 

> 
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11.10 One-Way ANOVA 


- DF BETWEEN 




- DF WITHIN 


STATS,QNE_WAY_ANOVA 


S U M_S OU ARE S_B ETW EE N 


S U M_S QU ARE S_W ITHIN 


- MEAN,SQUARES,BETWEEN - 


MEAN,SQUARES,WITH IN 


F RATIO 


SIG 


<i> 


= ORACLE Live SQL 


Home 

El SQL Worksheet 

= My Session 
P Schema 
Quick SQL 
\^\ My Scripts 
Code Library 




1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


16 

17 

18 

19 

20 
21 
22 
23 


CREATE TABLE On e_lvay_ANOVA (Team varchar(l), 
INSERT INTO One Uay AHOVA VALUES ( '1 ' ,7B); 
INSERT r.TC Cre_L.ay_Ar.CVA VA_L E i ( l',8B); 

I .SE5T I TC Cre_La; _ANCVA vA.LEi( 1 1 , ■ > ) , 
INSERT INTO Cre_!..a : _Af.C : , ; A V-.LES( l 1 ,""); 
INSERT INTO One_Hay_ANOVA VALUES ( '1 ' ,85); 
INSERT INTO One_May_ANOVA VALUES ( '1 1 ,8B); 
INSERT I'-JTC CreJ.'ay_ANCVA v'A_LEi( 1 ■,-:)■ 
INSERT INTO One_Way_ANOVA VALUES ( ' 2 ' ,77); 
INSERT INTO One_May_ANOVA VALUES ( '2 1 ,75); 
INSERT INTO One_Hay_ANOVA VALUES ( '2 1 ,83); 
INSERT INTO One_Way_AHOVA VALUES ( ' 2 ’ ,83); 
INSERT INTO One_Way_AMOVA VALUES ( ' 2 ’ ,87); 
INSERT INTO One_Way_ANOVA VALUES ( ' 2 1 , 93) ; 
INSERT INTO One_Way_AMOVA VALUES ( ' 2 ' , 85); 
INSERT INTO One_Way_AMOVA VALUES ( '3 1 , 8B); 
INSERT INTO One_Way_ANOVA VALUES ( '3 1 , 86); 
INSERT INTO One_Way_AMOVA VALUES ( '3 1 , 79); 
INSERT INTO One_Way_ANOVA VALUES ( '3 ' , S3); 
INSERT INTO One_Way_AMOVA VALUES ( '3 1 , 79); 
INSERT INTO One_Way_ANOVA VALUES ( '3 1 , 83); 
INSERT INTO One_Hay_AMOVA VALUES ( '3 1 , 79); 
COMMIT; 


Units real); 
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= ORACLE Live SQL 


*f£r Home 

[EH SQL Worksheet 

= My Session v 

^ Schema 
/ Quick SQL 


SQL Worksheet 


1 SELECT RQUND ( STATS_ONE_WAY__ANOVA ( Team,Units, 1 SUM_SQUARES_BETWEEN' } , 7) AS SS_B, 

2 ROUND ( S TAT 5_0NE_WAY_AHOVA (Team,Units, 1 5UM_SQUARES_WITHIN 1 ), 1 } AS 5S_W , 

3 STATS_ONE_WAY_ANOVA (Team, Un its, ' DF_BETWEEM ' ) AS df _B, 

4 STATS_ON E_WAY_ANOVA (Team, Un its, r D FJ-JITHIM ' ) AS df_W, 

5 ROUND ( S TAT S_ONE_HAY_AHWA (Team,Units, 1 MEAM_SQUARES_BE TN'E EN ' ) , 2) AS MSB, 

6 ROUND ( S TAT S_ONE_WAY_AIIOVA (Team, Units, 1 ME AM_SQUARES_L\TTHI M ' ) 2 ) AS MS W , 

7 ROUND ( 5 TAT S_ONE_WAY_AMOVA (Team,Units, 1 F_RAT10' ), 3) AS Fjratio, 

3 ROUND (STATS_ONE_WAY_ANOVA (Team,Units, 1 SIQ 1 ), 3 } AS p_va 1 u e 

9 FROM One_Way_AMOVA; 


My Scripts 


fl Code Library 


SS_B 

SS_LJ 

DF_B 

D;F_LJ 

MSB 

MSN 

F_RATI0 

P_VALUE 

3 

533-. 3 

2 

IS 

4 

29.46 

.136 

.374 
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11.11 Student-T test 



11.11.1 One sample T-test 



INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 

INTO 


T_Student_ 

T_Stiident_ 

T_Student_ 

T_5tudent_ 

T_Student_ 

T_5tudent_ 

T_Student_ 

T_5tudent_ 

T_Student_ 

T_Stiident_ 

T_Stiident_ 

T_5tudent_ 

T_Student_ 

T_Student_ 

T_Student_ 

T_5tudent_ 

T_Student_ 

T_5tudent_ 


_One_SampI 
Dne_Sample 
Qne_5ample 
One_Sample 
Dne_5ample 
Qne_Sample 
0ne_5ample 
One_Sample 
Dne_5ample 
Dne_Sample 
0ne_5ample 
One_Sample 
One_5ample 
Dne_Sample 
Dne_5ample 
One_Sample 
One_5ample 
Dne_Sample 
One_5ample 


e (Measurement real); 
VALUES (15.0809); 
VALUES (15. 0873 ) ; 
VALUES (14.9679); 
VALUES (15.0423); 
VALUES (15. 10 29); 
VALUES (14.9803); 
VALLES( 15. 1299) ; 
VALUES (15.0414); 
VALUES (15.0351); 
VALUES (15. 05 59); 
VALUES (15.0793); 
VALUES (15. 07 53); 
VALUES (15.0483); 
VALUES (15. 05 15); 
VALUES (15.0962); 
VALUES (15. 06 54); 
VALUES (14.9759); 
VALUES (15.0507); 
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AVERAGE T_VALUE TWQ_SIDED_P_VALUE 

15.05369 5.1991 . 0*900724 
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11.11.2 Two sample paired T-test 


= ORACLE Live SQL 


Home 

E3 SQL Worksheet 

= My Session 
^ Schema 
Quick SQL 
[5] My Scripts 
S Code Library 




SQL Worksheet 


1 CREATE TABLE T_Student_Two_Paired_S ample(Pipeline! real, Pipeline2 real); 

2 INSERT INTO T_Student_Twa_Paired_Saniple VALUES (163,167); 

3 INSERT INTO T_Stiident_Two_Paired_Sample VALUES (150,157); 

4 INSERT INTO T_Student_Two_Paired_Sample VALUES (171,149); 

5 INSERT INTO T_5tudent_Two_Faired_Saniple VALUES (155,145); 

6 INSERT INTO T_Student_Two_Paired_SarTiple VALUES (IBS,135); 

7 INSERT INTO T_Student_TwQ_Paired_Sarnple VALUES (145,157); 

3 INSERT INTO T_Student_Twa_Paired_Sarnple VALUES (154,135); 

9 INSERT INTO T_Student_Two_Paired_Sarnple VALUES (173,167); 

10 INSERT INTO T_Student_Two_Paired_Sarnple VALUES(152,154); 

11 INSERT INTO T_Student_Two_Paired_Sample VALUES(150,165); 

12 INSERT INTO T_Student_Two_Paired_Sample VALUES (143,170); 

13 INSERT INTO T_Student_Two_Paired_Sarnple VALUES (133,165); 

14 INSERT INTO T_Student_Two_Paired_Saniple VALUES (166,154); 

15 INSERT INTO T_5tudent_Two_Paired_Saniple VALUES (193,176); 

16 INSERT INTO T_Student_Two_Paired_Sample VALUES(153,155); 

17 INSERT INTO T_Student_Two_Paired_Saniple VALUES(175,157); 

13 INSERT INTO T_Student_Two_Paired_Sample VALUES (167,134); 

19 INSERT INTO T_5tudent_Two_Paired_SaiTiple VALUES (159,156); 

20 INSERT INTO T_Student_Two_Paired_Sample VALUES(153,147); 


21 COMMIT; 


= ORACLG Live SQL 


Home 

El SQL Worksheet 

= My Session v 

S Schema 


SQL Worksheet 


1 SELECT round(AVG(Pipelinel) , 5) AS Ave rage_Pipelin el , 

2 rDund(AVG(Pipeline2},5) AS Average_Pipeline2, 

rou nd ( A VG ( P ip e li ne 1 ) , 6 ) - ro un d ( AVG (Pi pe 1 ine2), 6 } AS Dif f e re nc e , 

4 round(STATS_T_TEST_PAIRED( Pipeline!,Pipeline2, ' STATISTIC ’ ) , 4) AS T_value, 

5 round(STATS_T_TEST_PAIREOC Pipeline!,Pipeline2, 'DF ' ), 6) AS T_value, 

rou nd( STATS_T_TEST_PAIRED (Pi pelin e 1 , Pipel in e 2 ) , 4) AS two_sided_p_value 
7 FROM T_St ud errt_Two_Pa i red_S ample; 


ft Quick SQL 


\^\ My Scripts 


S Code Library 
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11.11.3 Two sample homoscedastic T-test 


= ORACLE' Live SQL 


Home 

[E3 SQL Worksheet 

= My Session 
§ Schema 
/ Quick SQL 
§ My Scripts 
fl Code Library 




1 CREATE TABLE T_5tudent_Tw0_R.aired_5ample_Horno( Pipe line varchar(l), Measurement real); 

2 INSERT INTO T_Student_Two_Paired_Sample_Hcni 0 VALUESQ 1 1 ,163); 

3 INSERT INTO T_5tudent_TwoJ>aired_Sample_Haiii0 VALUES ( ' 1 1 , 150) ; 

4 INSERT INTO T_Student_Two_Paired_Saniple_Honi 0 VALUES( ' 1 ' , 171 ); 

5 INSERT INTO T_Student_Two_Paired_Saniple_Honi 0 VALUES( ' 1 ' , 155 ); 

6 INSERT INTO T_Student_Two_Paired_Sariple_Hoffiio VALUES ( 1 1 1 ,186); 

7 INSERT INTO T_Student_Two_Paired_Sample_Honi 0 VALUES (’ 1' f 145); 

3 INSERT INTO T_5tudent_Two_Paired_Sample_Honi0 VALUES ( 1 1 1 ,154); 

9 INSERT INTO T_Student_Two_Paired_Sample_HQm 0 VALUES ( 1 1 1 f 173 ); 

10 INSERT INTO T_5tudent_Two_Paired_Sainple_HaniQ VALUES ( 1 1 1 , 152) ; 

11 INSERT INTO T_5tudent_Two_Paired_Sainple_HaniQ VALUES ( " 1 ' , 150) ; 

12 INSERT INTO T_Student_TwQ_Paired_Sample_Hamo VALUES ('l 1 ,143); 

13 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( 1 1 1 , 133); 

14 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( 1 1 1 ,166); 

15 INSERT INTO T_Student_TwO'_Paired_Sample_Homo VALUES( 1 1 ' , 193 ); 

16 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES ( " 1 1 , 153) ; 

17 INSERT INTO T_Student_Two_Paired_Sample_Honi 0 VALUES ( ' 1 ' , 175 ); 

13 INSERT INTO T_Student_Two_Paired_Sample_Hani 0 VALUES ( ' 1 ' ,167); 

19 INSERT INTO T_Student_Two_Paired_Sample_Hani 0 VALUES( 1 1 1 , IBS) ; 

20 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( 1 1 1 ,153); 

21 INSERT INTO T_5tudent_Two_Paired_Sample_Homo VALUES( 1 2 1 , 167 ); 

22 INSERT INTO T_Student_Two_Paired_Sample_HQmo VALUES ( 1 2 1 , 157 ); 

23 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES ( 1 2 1 , 149 ); 

24 INSERT INTO T_5tudent_Two_Paired_Sample_HDniQ VALUES ( " 2' , 145 ); 

25 INSERT INTO T_Student_Two_Paired_Sample_IHomo VALUES ( ’ 2' , 135 ); 

26 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( 1 2' ,157); 

27 INSERT INTO T_Student_Two_Paired_SampleJHomo VALUES( 1 2 1 , 135 ); 

23 INSERT INTO T_Student_Two_Paired_Sample_HofH 0 VALUES(’ 2' ,167); 

29 INSERT INTO T_Student_Two_Paired_Sample_Honi 0 VALUES ( 1 2 1 , 154) ; 

30 INSERT INTO T_Student_Two_Paired_Sample_HQfii 0 VALUES( ' 2 1 , 165 ); 

31 INSERT INTO T_5tudent_Two_Paired_Sample_Hafii0 VALUES ( ■ 2' , 170) ; 

32 INSERT INTO T_Student_TMO_Paired_Sample_Hamo VALUES( ' 2' , 165 ); 

33 INSERT INTO T_Student_Two_Paired_Sample_Honi 0 VALUES ( 1 2' ,154); 

34 INSERT INTO T_Student_Two_Paired_Sample_Honi 0 VALUES ( 1 2' ,176); 

35 INSERT INTO T_Student_TwQ_Paired_Sample_Hafno VALUES ( 1 2' ,155); 

36 INSERT INTO T_Student_Two_Paired_5aniple_Honi0 VALUES ( 1 2 1 , 157 ); 

37 INSERT INTO T_Student_TwG_Paired_5ample_Hamo VALUES ( " 2' , 134) ; 

38 INSERT INTO T_Student_TwG_Paired_Sample_HGm 0 VALUES ( " 2' , 156) ; 

39 INSERT INTO T_Student_Two_Paired_Sample_Hari 0 VALUES ( 1 2' ,147); 

40 COMMIT; 


= ORACLG Live SQL 


Home 

El SQL Worksheet 

= My Session v 

0 Schema 


SQL Worksheet 


1 SELECT ROUND (AVG( DECODE(Pipeline, ’1’ ,Measurement) ) ,6) AS Avf_Pipelinel, 

2 RQUND{AVG (DECODE(Pipeline, '2 1 ,Measurement)), 6) AS Avg_Pipeline2, 

3 STATS_T_TEST_INDEP( Pipeline,Measurement, 1 DF 1 ) AS DF, 

4 ROU ND ( ST ATS_T_TE ST_INDEP (Pipeline,Me as u reme nt , 1 TU0_510ED_SIG' } ,4) AS p_valu e 

5 FROM T_Student_Two_Paired_Sample_Homo; 


Quick SQL 


[^1 My Scripts 
Code Library 


AVG_PIPELINE1 

AVG_PIPE!LINE2 

DF 

P_VALUE 

16©.3GE421 

155 

36 

.2231 
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> setwd("C:/") 

> mydata<-read. csv ( "Pipelines . csv rr , header=T, sep= rr ; rr ) 

> t. test (mydata$Pipelinel,mydata$Pipeline2 ^var . equal=T) 

Two Sample t-test 

data: mydataSPipelinel and mydataSPipeline2 

t = 1.2398, df = 36, p-value =K0.2231 

alternative hypothesis: true difference in means is not equal to 0 
95 percent confidence interval: 

-3.41343 14.15027 
sample estimates: 
mean of x mean of y 
160.3684 155.0000 
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11.11.4 Two sample heteroscedastic T-test (Welch 
Test) 


= ORACLG' Live SQL 


& Home 

E3 SQL Worksheet 

= My Session 
§ Schema 
/ Quick SQL 
§ My Scripts 
Code Library 




1 CREATE TABLE T_5tudent_Twc_Paired_5 amp le_Homo( Pipe line varchar(l), Measurement real); 

2 INSERT INTO T_Student_Two_Paired_Saniple_Haiiio VALUE5( ’ 1 1 ,163); 

3 INSERT INTO T_Student_Two_Paired_Sample_Hofno VALUES( ' 1 1 , 150) ; 

4 INSERT INTO T_Student_Two_Paired_5arnple_HGnia VALUES( ' 1 ' , 171 ); 

5 INSERT INTO T_Student_Two_Paired_Sample_HcMio VALUES ('1% 155); 

6 INSERT INTO T_Student_Two_Paired_SaBnple_Homo VALUES ( 1 1 1 ,186); 

7 INSERT INTO T_Student_Two_Paired_SaPnple_Honio VALUES ( 1 1 1 ,145); 

3 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES ( 1 1 1 ,154); 

9 INSERT INTO T_Student_Two_Paired_Sample_HQmo VALUES ( 1 1 1 , 173 ); 

10 INSERT INTO T_Student_Two_Paired_Sample_Hamo VALUES ( 1 1 1 , 152) ; 

11 INSERT INTO T_Student_TwG_Paired_Sample_Hama VALUES ( 1 1 ' , 150) ; 

12 INSERT INTO T_Student_Two_Paired_SaiTiple_HGmo VALUES ( ' 1 ' , 143 ); 

13 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( 1 1 1 ,133); 

14 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( 1 1 1 ,166); 

15 INSERT INTO T_Stijdent_Two_Paired_Sample_Homo VALUES( 1 1 1 ,193); 

16 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES ( ’ 1 1 , 153) ; 

17 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( ' 1 ' , 175 ); 

13 INSERT INTO T_Student_Two_Paired_Sample_Hanio VALUES ( ' 1 ' ,167); 

19 INSERT INTO T_Student_Two_Paired_Saniple_Homo VALUES( ' 1 1 , 150) ; 

20 INSERT INTO T_Student_Two_Paired_Saniple_Homo VALUES ( 1 1 1 ,153); 

21 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES( 1 2' ,167); 

22 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES ( 1 2' ,157); 

23 INSERT P.JTO T_Student_Two_Paired_Sample_Hamo VALUES ( 1 2' , 149 ); 

24 INSERT INTO T_Student_Two_Paired_Sample_Hamo VALUES ( ’ 2' , 145 ); 

25 INSERT INTO T_St u dent_T wo_P a ir ed_5amp le_Hamo VALUES( ' 2' ,135 ); 

26 INSERT INTO T_Student_Two_Paired_Sample_IHofno VALUES( 1 2' ,157); 

27 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES(’ 2' ,135); 

23 INSERT INTO T_Student_Two_Paired_Sample_Hcmo VALUESQ 2' ,167); 

29 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES ( 1 2 1 , 154) ; 

30 INSERT INTO T_Student_Two_Paired_Sample_HQfiio VALUES( ' 2 1 , 165 ); 

31 INSERT INTO T_Student_Two_Paired_Sample_HcMio VALUES( ' 2 ' , 170) ; 

32 INSERT INTO T_Student_Two_Paired_Saniple_Homo VALUES( ' 2' , 165 ); 

33 INSERT INTO T_Student_Two_Paired_Sapnple_Homo VALUES ( 1 2' ,154); 

34 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES ( 1 2' ,176); 

35 INSERT INTO T_Student_Two_Paired_Sample_Homo VALUES (V2 1 ,155); 

36 INSERT INTO T_S t u dent_T wo_P air ed_Sample_Hamo VALUES ( 1 2 1 , 157 ); 

37 INSERT P.JTO T_Student_TwG_Paired_Sample_Hamo VALUES ( " 2' , 134) ; 

38 INSERT INTO T_Student_Two_Paired_Sample_Hamo VALUES ( " 2' , 156) ; 

39 INSERT INTO T_Student_Two_Paired_Sample_Hanio VALUES ( 1 2' ,147); 

40 COMMIT ; 


= ORACLG Live SQL 


Home 


SQL Worksheet 


[EZl SQL Worksheet 

= My Session 
^ Schema 
A Quick SQL 
§ My Scripts 
fl Code Library 


V 


1 SELECT ROUND (AVG( DECODE(Pipeline, '1' , Measurement) ),6) AS Avg_Pipelinel, 

2 ROU ND (AVG (DECODE(Pipeline , 1 2 ' ,tteasu remen t )) , 6 ) AS Avg_Pipeline2, 

3 ROUND (5TATS_T_TE5T_INDEPU( Pipelire. Measurement, 1 DF 1 ),3) AS DF, 

4 ROUND (STAT5_T_TEST_INDEPU( Pi pel ire. Measurement, ' TWO_S IDED_SI , G 1 ), 4) AS p_value 

5 FROM T_Student_Two_Paired_Sample_Homo; 


AVG_PIPE1LIN E 1 AVG_PIPELINE2 DF P_VflLUE 

160.36S421 155 34.797 .2233 
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> setwd("C:/") 

> mydata<-read. csv ( "Pipelines . csv rr , header=T, sep= rr ; rr ) 

> t. test (mydata$Pipelinel,mydata$Pipeline2 ^var . equal=F) 

Welch Tuo Sample t-test 

data: mydatj^Pipelinel and mydataS Pipe line2 

t = 1.2398, df = 34.797, p-value = 0.2233 

alternative hypothesis: true difference in means is not equal to 0 
95 percent confidence interval: 

-3.423986 14.160828 
sample estimates: 
mean of x mean of y 
160.3684 155.0000 


- 342/350 - 








































Vincent ISOZ 


Structured Query Language/SQL 


11.12 Wilcoxon signed rank test 


rCy- 


STATS WSR TEST 




STATISTIC 


ONE SIDED SIG 


TWO SIDED SIG ^ 




XD* 


= ORACLE’ Live SQL 


& Home 

[ED SQL Worksheet 

= My Session 
P Schema 
/' Quick SQL 
d) My Scripts 
fl Code Library 




1 

2 

3 

4 

5 

6 
7 
3 
9 

10 



CREATE TABLE Wilc oxo n_Signed_Rank_Test(Measurementsi real 
INSERT INTO Wilcaxon_Signed_Rank_Test VALUES (24,23.1); 
INSERT INTO Wilcoxon_Signed_Rank_Test VALUES(16, 7,20.4); 
INSERT INTO r.ilccx=n_Signed_R.ar<_“es7 V-_E3 ■: 21. 17 . 7); 

INSERT INTO Wil coxon_Sign ed_Rank_Te s t VALUESC23.7 j 20.7J; 
INS ERT INTO Wil coxon_S i gn ed_Ra nk_Tes t VALUE 5 ( 37.5 , 42.1 ) ; 
INSERT INTO Wilcoxon_Signed_Rank_Test VALUES (31.4, 36, 1); 
INSERT INTO Wilcoxon_S ign ed_Rank_Test VALUES (14.9,21. 8}; 
INSERT INTO Wilcaxon_Signed_Rank_Test VALUES(37 .3,40, 3); 
INSERT INTO Wilcoxon_Signed_Rank_Test VALUES (17.9,26); 
INSERT INTO Wilcoxon_Signed_Rank_Test VALUES (15.5,15. 5); 
INSERT INTO Wilcoxon_Signed_Rank_Test VALUES (29,35.4); 
INSERT INTO Wilcoxon_S ign ed_Rank_Te st VALUES (19. 9, 25. 5}; 
COMMIT; 


Measurements2 real); 


1 SELECT round ( STAT S_W5R_TEST ( Me as u reme ntsl,Mea s u rement s 2 3 1 STATISTIC ' ) , 4} AS Z_Stat, 

2 iron nd ( STATS_WSR_TEST (Measurements 1 ^ Meas ureme nrts2, ' TWO_SIDED_SIG ' ) ,4) AS p_value 

3 FROM Hilcoxan_5igned_Rank_Test; 



Z_STAT P_VflLUE 
-2.1794 .0293 
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Fichier Edition Voir Mi 




- a |u 

fe|e|o 


m\ 


> HesuresK-c (24,16.7,21.6,23.7,37.5,31.4, 14.9,37.3, 17.9, IS.5,29, 19.9) 

> Mesures2<-c(23.1,20.4, 17.7,20.7,42.1,36.1,21.8,40.3,26, 15.5,35.4,25.5) 

> wilcox.test(x=Mesuresl,y=Mesures2,exact=FALSE,alternative="two.sided", 
+ conf.level=0.95,conf.int=TRUE,paired=TRUE) 

ttilcoxon signed rank test with continuity correction 

data: Mesuresl and Mesures2 

V = 8.5, p-value = 0.G3277 

alternative hypothesis: true location shift is not equal to □ 

95 percent confidence interval: 

-6.□□□□375 -□.3500702 
sample estimates: 

(pseudo)median 
-3.75366 


On peut obtenir la valeur de Z proche de celle que renvoie Oracle avec la commande suivante: 


RGui [64-bit) - [R Console] 


□ X 


R* File Edit View Misc Packages Windows Help 


mffta I 


9 & 


> WTest<-wilcox . test(x=Mesures 1 ,y=Mesures2,exact=FALSE,alternative="two . sided", 
+ conf . 1eve1=0 . 95,conf . int=TRUE,paired=TRUE) 

> Z_value<-qnorm[WTest$p . value/2) 

> Z value 


[1] -2.134915 

> I 


B X 


A 


< 


v 


> 
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DISTINCTROW.38 

DROP 
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LCASE().239 
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MERGE INTO.236 
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MERGE INTO.236 
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MODIFY.150 
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REVOKE.285 
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ROLLBACK.300 

ROUND/).188 

ROW_NUMBER().262 

ROWS BETWEEN.212 

SELECT.25 

SELECT INTO.101 

SELF JOIN.71 

SOME.99 
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sql injection.312 
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CORR_K.318 
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STATS_WSR_TEST.343 

STATS_BINOMIAL_TEST().217 

STATS_CROSSTAB().226 

STATS_MODE().204 

STATS_T_TEST_INDEP().223 

STATS_T_TEST_INDEPU().223 

STATS_T_TEST_ONE().221 
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TABLE_NAME.273 

TO_CHAR( ).206, 246 
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TRIMQ.250 
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UCASE().239 

UNION.35 

UNIQUE.120 

UNIQUE constraint.123 

UNLOCK.301 
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UPDATE.51 

USE.28 

USERNAME.282 

VAR_POP().206 

VARIANCE().206 
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VIEW.162 

ALTER VIEW.165 

CREATE VIEW.162 

DROP VIEW.166 
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WHERE.39 

COLLATION.39, 41 

WIDTH_BUCKET().260 
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